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lISfOBieiL 
gyatMi^eg &f hydyo>Bhen.aatteei i®« eQntf t lning & 4&~a©thyl  
fh« formtlon 0f a kA-'meth^lh^^rophmuntkrem eont&inlBg 
&E Rfomatie ring (I) li&i te«en aocofflplisbtd fej stttfal 
ifinthitlc sclieffifs. Some of tlie Invistigatops sought a 
sfutMaie of dei3|dpoabieti© aold ill), or .rtlettd dltei*p«nts, 
wMlt 0th«rs w«j»« intei*««t#d In Interaedlatas for steroid 
synthmm, 
fim |>feenaatlir«»t syatisesie of i&Mlmii. and Seagupta Cl) 
was ttitd-"by Ion (2) t© ofct&ln ^a-metiifl-l,2,3,4,i•'&,9,10,10a-
oet&l:l|'ar©pi^®naatll^®n® (I)* fhe potassi'siffi ®&ll of 6tk^l 
©yeloliexe.iie-.2-«rto©xyl&t® wm® alkylated witii .JB -phenyletljyl 
toi?®alte to give the t;©to@st®i* III, Alkaline iiydrolysls 
arom 
COOH 
II 
3 
COOEt 
111 )V V 
of %i» WAS &ec0iip«.nl®d by dtoarboxylatloa to 
tiis ktton# If, wMeh vm eonTOi^tei to tJ» tertiapy alcetiol 
f witii seti^lmgaeslua iedMe. Gfclod®hydration ©f tlie «.!-
coliol with pli©#pii©pii« pentoxide gave the iiydpopiaenantliren© I, 
Ir studlfs on tk# o|-ollE&tion of varloui ^-phen-
yltthfl 0yeloli«x&n©li, Baraee and ee-^-werkers (3) med tte® 
Btrdto6»»SeEgti|stm aettiad to iyntteslEt s®T«pal 4a-.»(Stliyl©eta-
JaydPophitiiftatlireatB, iKclmdlng tiie 5-»etli©3cy-8-teP'6ao (¥1), 
the 3,B''dimtb&x]r (fll), and tfee 9-k®to {fill) eoi^oiiiid®. 
OCH 
VI VII VIII 
Using the saia® Rtufrow C4) i»©porte<i. tli# 
iyntJaeeli of '^a-metiiji-2,8«-€iB©tlioxy~l # 2,3* 9*10,10a-
oet-a%di»opfeeaantlM»tn® CIX), aai Paniaal mad Piattflli C5) 
syntli®ii2«d tjhe 8-»@tli€>3cy (smpomM X. 
A Bh&rt@p 3*out@ to pkeB.mthmm§ inroXrlag iesi® of tto# 
«&»§ Bteps m the lsrilm'ii»Sengttpt& «yath«tle ww aiie©Tep@d 
by logert (S), aafl. by Gosk C?), fhls aethod Is illustp&tti 
by 3&gert*B synthtiii (8} of the toown (2) oetahyti»©ph«nftii~ 
thrtnt !• The t«i*tlai»y alcohol XI, obt&ined by condeneing 
the S-Flgnard rtagent ©f ^-pheEyltthyl bpdmld# with 2* 
ffl®thyl«yol«h«x«ii®iie, yltlded th© ^drophsnaathren# I ©a 
tr«at«ent with smlfarie aeifi. 
\x X 
X )  

i 
Itttapts- to iyatiitsite podooarplc aeiQ (XflJ la th« 
8S»t mAnmr imvt tettn reported (12, 13), Igaia, no yeeolu-
tlon of t,l» lyRttotle adds feas hem i*©porttS. 
la,i*ii®8 (3, 14) Mb additional oetst^dreplitii-
ftntfii»@n#i from Mi gtudlts of eycllzatloiis of cospomfl® of  
tlie type m«#i In lli# iog@rt-Cook tyatfetsis. 
Sir l0b«Ft lobinsea (15) In 19^6 eyntheilsei ths 
meithmj phmmthrom Ifll toy aMlag 4-dl@tliylgimlao-2-
"btitaaeiie ««tlilodlde to l-«ttiijl-5-ae'fchoxy-2*tttr*l©nt. 
OH 
COOH 
XVI 
OCH 
XVI1 
? 
Hi lag tht 8«»« ppGotdurt, Groto and Jimdt {16) prepared Ga­
rnet fay 1-51 S-dlttetiioxy-^ # 9»10-1© t raJhydpo- aC ^D-pbenanttoron® 
(Xflll), aad Stork Cl?) syntlifesiftd ttot aetiaoxy ketou# XIX, 
OCH 
XVI11 x\x XX 
A gmereJL fiyftthtsls of toydropls«naiitteeiie kttoneg ©f 
typ@ XX Ms i*tp®rt«d (18), C©nd«iisatloii of iafemamn'i 
ester (III) wltk the r©q«irtd ^-pjatnylethyl brenide gavt 
tlie eorrespondiag @«b®titut«a oycXohextiioiii IXI1-, 
s 
DteartottJ'ioxylatioG with aleobollc petaieitiit hydrexid®, 
f0llow0d by oyoliiatien with phoephorie aeid, g&m tli« 
hydropli®nantli?'«ii# ketoae# SIII, with B peppesentlng 
ii|-di?©g«n, aethoxi-l, a»d leopropyl gfottpiagfi. 1 cleitlj 
x»«lEted syntlieBls hm been published i»ee«ii'tly by S&ha, 
B a g e h l ,  a i t A  D a t t a  ( 1 9 ) *  
A piienylaettylta® also ean M eondtiiied irith « 
oyeloiitEiuieae to oMsla tfe® /S-phenyl# thy I. eyololieacaa©! 
lor ©yel0li®xtft®) needed for eycllgatloa. By this ©©aas 
the synthtils of aj.»ferfUgliiol i'lMIl) wm necQiapllfihtd 
C20), Mdltioa of thf eodio dsrlmtl-re ©f j^«®th©xyphtnyl-
fesetyltft© t0 2,2|6-tflaetliyleye3.oh#xanoaa gart the «,e«-
tylenle earbla©! HI?, fhls was rn&umA, ant then oyoil zed 
to the fflethexy hydroph®nMth2»@sne XXf. fh% &e«tyl coapomd 
Xlfl wag fsimea, and vae oeavtptei to ^-ferpuglnol hy 
the foll©wlng four steps, Mdltion of ttethylaagntilua 
Iodide to the keton® XXfl, f©llow«d fey a#hydration, 
hydi»ogen«i.ti©n, and ©leamg® ©f the ether linkagt, g&re 
t h e  A r n i r m  M f l l ,  
9 
OCH^ 
XXiV 
XXVll XXVI 
Fmrimm aad ¥Ja#eler (21, 22) attenpted the 
ejntimBls ot dehytroatoietic acid (II) la a siallai* manner. 
Ab a preXlffllR»y experiment tfa®y ooMenstd potateluo 
phtttjlaoetjllde with 2-aetjhyl0yeloiiexiui©n® t© obtain the 
acetylealG earbliiol XXflll, fh© action of foral® acid on 
XXflll gave a llfuld ketone (XXIX), wMcli wm eyoXlged to 
glir® tlie pheaanthrone XXX. 
10 
XXVlll 
Y 
II 
o 
II 
o 
X X X  X X I X  
Sifflllai'ly (21, it), the aottylenl© alooiiola XlXla m& 
XXXlb were ©Mained fey tii# Ftaotion of th@ tolgn&pd reagent, 
pr®p«p€d tht eerreepQiidlag phenylaontylene, wltJa 2,6-
dlm@tliyl-2-e&i*betlioxyoyclohexaa0ii®. fim Rup® reaypangewnt 
11 
COOEt 
R 
XXX\<3;  R =  H  
XXX 1 R =-CH(CH^j2 
•> 
X X X I l a ,  R  =  H  
XX X 11 b ^  R =» -CHCcHajL 
COOH 
XXXIV 
r 
XXXIII 
of 9&6h *0«tylenic mThlml gavt &§ the pplnelpftl product 
tbm ©©rrefpenaiiiig kBtol&Qtom {Ullla and XXXIIto)« wjbten 
tltfeey ©f tht l&otoiitt was cyellied u«d@r Fple<iel»Ci*afte 
©©ntitlon#., the ketoaeia IXXIII wm ©"btalntd. Prellalnary 
atteaptft-to ®ff«et eycliastion of XXIIIb with, reteatlon 
0f ttoe Iseprepyl gr©tip ha-ro fe«dfi tinsweee®sf«l, Wolffs 
Ptteetieii of tte ktte&eld IXXIII gave two aeid® 
of ftrnotiir# XKIf, 
12 
M«lthi«r of the isoaerie acids CXXXi'f) wae Identio&l 
with the jlegfIsoppopyMehjdrosbletie aeid ©fet&ined by 
trtatlng deliytooaMttlo &eld fH) witte ftlaaiawa, 
It liai Isten poftulated (21) that tfet two syntiietie «,el€§ 
©f HXIf hart tli® stti*e©<}ii®iiisti*y «fe0i#n l3«low. 
, By vemtlng tiie Imtom of 2-.»®tl3yl«}yel®ii»xeii#B0ttio 
mM Cm?) witte teenitat m€ Blvminm €5tol©i'iat, tJioeli (23) 
lias synttheslssed tt» aeetle aeld 3£XX?I. Gyoliiation of XXXVI 
to the pheimntterone XXXfll was aeo^npllthtd wltfa ittlfurie 
&©ld« 
CHj COOH CHj COOH 
COOH 
XXXV XXXVI  XXXVII 
I 
$4 
m 
a 
m 
e 
•p 
A o 
*9 
•rrl 
•» 
43 
5 
IS 
o 
*4 
© 
I 
a o 
Pi *-< ® a 
S >» 
o o 
o 
« 
s* 
43> M 
m I 
ews 
%4 Gt 1-» @ 
$4 « 
s ® 
+> ^ 
M 4S> 
« 
>» 
» 
I 
O tt 
•3 
« 
5 
•» 
o 
I 
13 
I 
I I 
® 
4a 
IS 
s ® 
« *» 
» I4 
II ^ 
« t4 
>>. m 
H 
k 
«N O 
M 
4* 
& 
s» 
M 
•» 
cs 
.•4 
m 
© 43" 
© 
« 
H 
«rl 
4 
o 
•ri 
« 
© 
C 
es § 
g I 
£ S 
O G 
>ri 
s O 
M 4» 
I 
49 
o 
m $* 
i 
o 
«t 
*4 
c 
» 
» 
t 
r-l 
t 
tf 
>53 
d 
1 f-« 
I 
© 
© 
s 
45 
© 
« fS 
« 
13 
I 
n M 
*& ts 
m 
a 
•» 
o 43 
m 
o 
>» 
® 
<ts 
H 
ss 
3 
$4 
o 
3 
© 
•rf 
© 
•4 
o 
& 
o 
o 4» 
ti 
o 
m 
# 
« 
ft 
5 
«4 
r4 
ss 
o 
& 
I 
0 
o 
m 
:s 
14 
CL g c-ci 
XLl XII) 
Dtno aad 127), hwrnrw, h&m repepttd th® s«c-
ifRtlitiis ®f the methoxy k®tofl« M»X^ hy cdndensing 
aRii#le with tli« hydroxy titer ailll la tht preeene# of p®ly-
phospbQFie a0l4» fMe ptaction flee® m% appe&i* to fee of 
geaeral applle&tinii C2?}. 
Qf>«w« C28) i»8 ©btalntia tlie aelfl. ILfl "by eyelliation 
©f ti» l&et©ii« -XL?* 
OH 
XLlll XLIV 
COOH 
XLV XLVI 
15 
Fletep C29) hi-8 ttged tia# Mtls-Aldey reaotlon to fews 
feydropteeimatbrsnes* Mfiltlon of 2,3-di®etiiylbwt«dleii« to 
3,^ailiy4i»o«l-.»aphthffl(le ©iter g&vt tto trlcjelte tit«p 
XLTII, ]^d«@tlo!a of the tfter t© tfe© aloohtol, soaireMloii 
to th® ehlerlt®, and catalytlo toydfogenolytls of th.® 
elil©i*©»©tbyl grotap, ga-fe tfae oetahydreipSafintotferem MJVJIt* 
fee of ttie lelMtr^fleBftnii reaotlQH for IntyQdttetidn of an 
angiil&y-iaethyl greap 
It has been ttoowa ijQ) %h&t £- and £-&lkyl' gwljetltuted 
pimmlB, on trtatss^nt with ehloFoform &a4 alkali rndtr tli« 
.eoijAltioas of the leiatr-fltasttii tyatlMils, wer® ©©iiT®i»ttt 
t© plitBolie ftldehyfies and to «yelojh©xitdltaoii«i., ,ffee rati© 
©f to "abnomal" product varied with tiie ifimettirt 
Qt tile phenol • 
XLVU XLVIII 
1@ 
feadwart (31) iiadt Hit ®f tlie %l33a©i»aal* 
fleasftiin r@a®tieii to iyntiieslge lO-»8tfejl»2-d®eal0n® |LI), 
fh« 41eiil©raa©tfa|'l kfton# ilLIX wm m&nmd to tJft.® 
C i z  
HC HC 
..CD HO O.CD 
XLIX L LI 
aiohloroiiethjl aleoliol t, and thli, after hydregenolysi® 
of the cfelorlat &tome, was ©xMlitd to the d«0&lomt LI. 
The latroAuction ©f a poteatial aagtilaiviBetisyl grewp 
in tto for« ®f a dleW.oroiB@tJb|rl gpowp was i»ep©rttd by 
§ife®0B C32). fh« plitnol IjII ©.©ntaialng th@ toasie sktlston 
of ftrrmgiii©! wag omv@rtetA to J^HI hf MBrnm of 
a Sella®r-fieaaim ,i»«aetloii» 
OH 
HC 
Lll LIU 
17 
Dodfoa aad Webb (33) mtteapttd ti» syatlitsls of 4a~ 
C dl©lil6i»©«ttliyl)-#,^a.-dll^dJ?©-2(31)-pii«nantlii*oiie CL?I) 
from til® "ateoFmal * l@iiiei»-flemann ppoduot L?. Tii® di-
k«t©a# L? wai readily ©bt&latd tr&m ths 
eoi»fs»p0Ei.lng napfetkol Llf, but the bjAmlyBls and eycllsga-
tlen ©f I»f wa,t wi3«wece®«ftil, 
fl». &j&m diehlorofflethfl ketone and what 
td b« the tiketon® 1<X, hmire been prepared a® Inter-
aedlatts for plwnaiithreiie eyntheses (3^). Hows'?®?, Lfll 
OH 
LIV LV LVl  
LVII LVIH LIX 
18 
HC 
LX LXI 
mnd«rw«Eti rtdmetlTe eyellitttltn on wanotloa with plat law 
la acid to glfe ttit aaint talt L¥III». fl» LIX teas 
fe0«B. pi»op©©@A { 3 k )  t m  tiie gulfeaanid# ©f tMe mmlm obtained 
©a Gl®»me«is«w riduetioR ©f Lflll. tbt dl&ttone LX w&i 
witia aielel in ^aelo soltttlon, LXI wa® o'btatR®d 
(3^ ) .  
Cerley (355 atteapted to m®« tiie dieM,@rQa«tiig-l group 
introduetfi isf & R®iii®r-fl©Ma«ii re&otlon as tk@ point ©f 
attaehmint for & ilx-«e»fe«red ring, aad tli©i*«tey introtoe® 
an angiilar-methyl tireetly. fJit "abaora&l* proatiet fro® 
K4J 
HC 
M 
O 
COOEt 
LXIl 
COOEt 
HC 
o 
LX\ l l  
19 
o 
COOEt 
LXIV LXV 
ana cfel©i»ofor» wae reaetefl with, tthjl ao#to&ceta.t©, 
msd tkf pretoets exmimS. for tlie prwmnm of tiie e:;Ep®ct©a 
ailEtto«®tir hXf, the tbr«e products isel&ted ILXII, mil, 
and htlf) wer® forata, feowtfer, by the laltlal proSaet Qt 
the lleimtl addltlen ttfttergolng a i«cond aMitloE to th® 
um&turmtwA ktto grottping prestnt, in«t«M of a.ispl&«jlnf 
tlie ebl©ria« utomi of ths ai©lilor©»etiiyl p*oup« 
6»ilkyl&tioa ef sfeeiiQlg te o<.(g ~un»ifttiirftteA ketsnee 
It is well to©wa tlmt a pJieaol amy iinderg© alkyl&tlon 
reactions «itii«r at ti» oxygen atoa, or at tii® mMMt 
2BM»p0sltloB. StTtral txaaplti of e-aMltlon of pfeenolfi 
to o^,/9 •ttas&tttr&t«d l:etonei are cited fe.er®, 
loblMta aad lallEer ijB) hmm eoMensid reaorcinol 
with, ttwrai o(, )3-m® at urate d ketones in the pre«©iie© of 
m 
&n aeld aai an oziaiElng agtat t© ©'btatii to»aiop3ri»yliTa* 
salt®. An illttitration 1® tli© aMiti©n of mBmoiml t© 
th® ket©!!.© ItXVI to glw 
pii@»yl^tiigopyryliiiffi ofclorlda 
OCH3 
LXVI LXVll 
The M#®-mtalyE«d adSitloE ®f to a«ttoyl 
Tinyl Idtea® sis® mm i»epopt«d t»y Boblntom (.3?). fftiag 
petafitiaa ae %im mtaljst^ the kttobntyX a&phtiiol 
LXflll wste 
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I1XX1 
^H30 
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(XXI XXI 
22 
msmBBioM 
iiae# aett CLXXIIJ) and Its p®a»tl|'-ai*oaatlc 
•©©mttppajpt, d®hyii*©«Mttle a©l4 (II), poise®® a tyana 
ring fmioM (^2), my »jRthetle appi*©&©li t© nattaral 
pF0dii©te iwist inlsi*®Aii©« tMs tp&ne ring ijete® directly, or 
pipo'fitt & aeaa® wliertby it o«a "b® m&de to ooetii*, fli« intpo-
iaetioa ®f t^li ®et,fe|'l «nd &&rhoxyl greupi at C-1 alfio amit 
"to# ©0at3?©ll#a. it#»oeta«»i©ally. 
In fMe itttdf fttttnti®!! was firtt fo«sn®«a ©a ©"btaliiing 
ft, #a-««tteyl%df'dI>to.eaR»tiir«iie with tF&na fw®ea 1-B rings. 
lad tim syatbeti© of Sopley (35) to®®a BummS" 
fttl, & a«tii©4 of obtaining tram wowia to® 
amil&M##. lewtTei*, ttm difficaltitt «iieoutttei*tt bi* Oorlej 
(35) C«®® Hl»toi*leal seetion) oswia be oYercoaie by wslng 
th© kaown diefaleyosetiii"! ©©apomnt l»XXf (43) as tJh® MicJmtl 
&e©€pt6i»* Itrt a gteoat, imttrnal H©lii.tl a€aitl©E w«® 
CHatOOH CH^'COOH 
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2k 
inppofeaM®, and rtactl^n ia tli« mmmr satlclpated by C^rlty 
(35) woeld fife tfe« kft@tst«p tlXfl. The mvMthQxyl grmp 
at 6-1 ia tht kttatsttr LXXfl e©uM mt 'be i»«tatR®d tor the 
0ynth9ale csf ^j^-lsopropyldel^Sreslsletle aotd, tor atthylft-
tioii at €-1 wotild oeemr aaiali^ froa tli« sMt oppoiite tin# 
amd s p-roduct of wroag »t«p®-©®li«ffil8tpy wom1€ 
©fetaiatfi, the fomatisn ©f m pten&nthrom via 
ifilfajaoltoBlai* ai®pla.0tiieQt ©f olilorid® ion a dlshloTO* 
fi,pi>tay@d wmtMy &t turthBr-
The tlohloroastlayl iiapMMl«»on« ,LXXf Jhai hmm lealatst 
pF«flOH#ly C^3) &fi ft ppoduot ©f tiii "abneraal" R©l»@r-
fltaaaa Ftaotleii C30) on ^aftttifl-l-aaplittol, ilMXIf), the 
yifld ©f E»plitlial©n®n« LIX? fr©® flat sreaetlon with eblofo-
f&rm vm i©w Crtp©rt#€ a« 13»8^) C%3)» naplitl®l 
liXXIf w&i emj to ototaln* 
fh« preparation tht mquim& ^-ttethyl-l-napfetiiol 
w&i aae©ffipli«lit€ by two attheSi. In tim flpet, l-aetiiyl-
nftpiitljs.l«ii« w«i smlfoaated witb ooncentrateA eitlfurle aeid 
COOEt 
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as 
(kk) ,  fii# todiw ®«lt Qf th® Bttlfoalo mM was i«ol&t®d 
fey p&rtl&l a#wti?aiiiatl©f! of «a s-queotte eolatleii ef the ».eM 
witli »©dlw e&T'bea&te, md fey i&lting ©«t tlie eoditi® smlfo-
aat® wit^ toAtw eiileride C^5)* Fu«i©a &f the sulfonic aeid 
t a l t  w i t h  &  I © ! - ® ® ® !  i l t l )  » i x t M i * e  { ^ 4 ,  4 6 )  g a - r t  Q i » t i d ®  4 -
aethyl-l-naptilhol In ©"reraill ylsld® ©f 20»50J^» 
ei©aaea®tn red^aetlon ©f the toewa 4-hydFoxy~l-nsphth«l-
€#isydf 1^7) ailaf #tMBOl-mt«r mm th® iolTtnt C^8) alfi© 
yitMtt ^«ffi«tbyl-X-ii»phth©l* fh® slew aMltien of th« alA®-
hytf mat tii# tt«# @f «ae^h ©thaticil la thi r#iietl©ii mlxtmm 
t-o kt»p th« in solution were n«©tssapy to pr#v«nt 
t&F fera&tlQS* Whil® th© pmrlty Mt th© pm^mt prtparet hy 
rtaB©tl©a af th© wm te®tt«r th&n that trm the 
»ttlf@ni© fii,fl©a» th® Imtter was a®i?# afiAftmtel® to l&i*f« 
i®al® pyepw&tlon# 
fh# um 0f th« erwdt naphthol (pwrifltd only hy T&eti» 
41still®.tl$a)- wftfi iatlsfnetory for the l«ira«i*-*fl«aann reac­
tion# In ftMltlen t© tht #xp®etet 4-ffl@thyl<-#*(ai©hle3?o-
«®thyl)-l|^I|-naphthiil®»en® (LIX?), a.p. 109-116®, a 3-#^ 
yltld ©f th® S«-»&phthiil#noa@ dti*iv@i tmm l-aetiiyl-
2*Baphthol, W:8B laolatel when th® Bturtlng naphthsi wa« 
pp'®piup«t hy emlf©nation «nd alkaline fwsl^a# fhe known 1-
Cdlehl©i*.©«#thyl)-l-»®thyl-2Cll)-nfcpt!thalsn0n« d-XXfll) (33) 
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by fetuetlon to l-ldlolaloroa«tliyl)-l-ffietfe|'l« 
2-t«tp&l©ii#, a.p. 71-72® C33). 
Wbtn ttl^l ftcttos.©et&te wa.» reaottd wltfa. th® Ssiffler^ 
prodmot LXXf wing 0»3 ndle pBrmnt of ttiiox-
ld« a® tii@ #&t&ly®t and ©tiianol a® iolvent, only on® product 
Qtimr tlan ©tsTtlBg mfet#i»l»l® ©oald bt isQlattd. ffais cem-
poMiid., %t%06l2%, «,p, 116-3.17®, w&g lidlated in 9^,^ yltld 
Mitt on i*«©©v®i»ed n&plitlmleada©. 
Siaee the ilelilopomtthyl a&piithaltiioo® amet Jmv® a 
pl«ar, 0F assfly plaaai* itr^ttetui?®, additien of tiie etJbyl 
®e«teao«tat« mim to tliii eyitta siioiild oeow pi»@dQ»iii&ntly 
&n tlie side of tJae ii»thyl gmup, fb# €icliloi*o»«thyl noitty 
wottld fee «xp©et«4 to ©ffer eoneidtrately aere ®t@i»l0 feindrane®. 
I«ol«,tlon ©f ©aly out preduet in Mgli yieM t@aded to Ttrlfy 
tMe exptetation, 
Tb® Micii&el atiition of eti^l acetoaeetatt to LXXT wai 
©arritd owt 8ti©c««ifttlly ming eodiwa ttlioxld® w potaisitii} 
t.-l>utoxl'd« a« th© eiitalyit. fhe aaauet wse Isolated 
H 
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uslag 0*3 seit-pereent ©f "femse at mm ttispsFa-
tttr®. Using 0m 9quiw&tent of tither alkoxl^® at ro®a 
t®Bp#i»Rt«p« ©f at ptflia tmd m on tim 
oateoMt of til# reaetioa* Bfenc# further prepamtioii of %h« 
aidttst CliXXflll) W&.S ©af^ltfl ©at as lag 0,3 ©f au 
of sQ^im #ttoxia.# itt ttMaol at room t«apef&t«ri, 
fii® pmsBmt in %li« lnfi»»®d 8p®etwi»« of m alsofaolic, 
K©E-©nollc ©fi li&ftt at 3600 and tfe# appe&rane® ©f a 
la tbt altFavl#l#t «ftetwiia at 258 mjx Cipslated 1-
tttrftl©a«t iisT® a wmximum at 252 ), ln«tle»t®a titet tb# 
original Mielmtl Mduet Imt unaergoae an inttwial altoX 
mmtlm, lafet ) reported & ilallm? aldal fraction wli®n 
lie aM®a tthsyl a©®t©&e«t«.te t© mfvom ifXXIX) md to 3-
ffi#thjleycl©feexan0n# (LXXI) In tim pptienet of ethoxli®. 
lti*e til® Interaetlst® k^toe&ter was not isolatea, tout w»t 
o OH 
LXXIX LXXXl 
*fhit speetrma 'aad all otliers umitloaed stib»®Qii«ntlj 
appear in tfa« Spiotra geetioa. 
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UXX LXXXll 
and i«<earb©xylftt®d with &qnmm bait to give tis® 
Ijioyelo [3#|.]y aoiianoE«0 I^IXXJ aM LIXXII, 
ffe® lafi»ap©d fipectpiiii also iiidl»t®d tliat tli« afltsot wm 
emllz9i. 00iplet#ly. fJi« alte®na§ ot hm&s im the 1666*1800 
refioa, mA the pmemme of baadi at 16#0 and at 
li05 e«#*^i attributed {$0} to cftrtoonyl aod to e«rfeoii-eai»"boii 
tinsaturatida, i*®spe©tiTtlyi in tite eonjngattdi efe®lattA @ool 
form, wftre tfe§ Ms is for tM« a®sifi»ent» 
fr©ffi til# elemtntal aaalysli aai the iptetr&l eharaettr-
letiiifi Hieatidiitd a.%QTm, ttee addact was as«ign@€ tfet itruct«r« 
©f the tnol of ©tbyl 3-.k0to-5-'teytoo3£y-6,?-'b«nfo-8-Cdi0M.ero» 
ffittiiyl)-8-»etl:i^l'bl©yclo [3,3.1] iionaiie-2-osrbexylate . 
LXXV 
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The e©iiplet© B.Meme In th® Infrsrti epeetmui ©f UiXTIIJ 
©f the b&Eds at 1?^# and I7I8 fomad In @tfe|'l ©yolofetxa-
iioii©-.2-0ar'boxylftt«, and aeslgaed to thM »etei» and ©arbonjl 
p»o«ip0 C50).» rtsptctlwlf, m&f to# & eoasequeno® of tfet 
bieycXo-[3.3<.^^i<»aane flag lyetta* fh® spectrum of Corl®|'*® 
oempetiad LXIII, or of my relatsd Meyclle -k«to©®tet*, has 
not btta ooffip&red to timt of Lllflll, 
By utlng plp«ridla® and henmm as ostaly®t &n& golirtnt, 
regptetlvtli", for tiie llclaael addition ©f ttiiyl ae®to«0#t«,tt 
to tile iiaplittml»iiont LXXf, It wai posslbl© to Isolatt tb® 
uiiaiaells©€ adduet, ethjl 2-Cl-Cdl0M0i*ott®th|'l)-l«ffi®tlayl-^-
keto-l, 2,3,,^ -t@ti*«liydro-2-Eapiitliyl}-3-ls:«tofettt|'rat@ iUXKIll), 
m,p, 102-103®. 
uxxm LXXXIV 
3© 
fM »p«eti?na of hlXttll tM «xpe«t®a. 
iiaeQaJufatsft ©ajftesai-l a'tedfutlsa with a sbcsBldti* at 1?3Q 
aat a ptaSc at 1?15 fhe aeajwgatti @»Fl»afl Mad wag 
at lS8i 
?li« ^lf«Fitia« eatiil|'i®d aMltloa wm a slow mmtlon, 
atid ffsii tli-ougfe til® rtactloJi tla# wa® tsa timm tfeat @f tli« 
ttkexld# I'm® (52 iaj« sgslmst Sh 70 of atartiiif URteFlal 
m.» mmw9m6.t Mi diilf aa IS^ yield ©f &Mmt 
LXUXII, mm a f%%M %t sldciXl®@a M&u&t hMltll mm 
©Malntt. Slue# a 20 day yt&etl©n gaw & 3.5^ yltia 0f lafi-
aldtllEtfl. kMmt, th» mmtieti 'my iiaw 
pi»©s«idiid to ia«ap eqaillWlia# Iiioftaslug the ptRetloa 
teaptrattiFt to that ©f ftflmlRg fe«iis«iit heA sfa©j*t«alag tim 
FtaetlijB tla® to 3 S«-^s ^ 9§$ mmmipf of #taj?tliig 
asttrlal, «ijfi ©sly «. 0,3^ yield ©f wiaMsligeft 'UIIXIII, lew-
ffef, wh«ii & siailar Ftaetlos wm eendneted la p®fliixiaf 
etiiftEol (3 tojii), a jleM ftlSollatd fetteeli LXIflll 
ant a 9%^ ipte©"?«i»y ©f startlag Material w#f# iatet&liift. 
l.li«n tibe dllt0t©«stei* liKIJIi: was wltii eoiiuio 
«th©xli,e at rmm ttspeyatwr®, the alAoliatt pTQ&mt LT%XWtII 
wm f©r««d In 35^ yisld, and @2^ of tb@ ©rlgiaal 
aoa® l.XXf wm fomtd fey ©f tbs Elehael atdltton. 
Hyirdftaatlsa ©f tM k®t® gmnp «i,Ja©tiit t© the benseB® 
I'ing Itt LXKIII wm aeeoapllsJiad ptadily la tb« pmBmm of 
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yitldi, Fetpeetlfeli'. Slailarly, tli# aaaldoll^eS IXKIII 
f»T# 58^ €ik«toas afii 20^ ®f tlie i^drojcy ketdnt. 
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Esaowl &i the tetraloa® 0&rtJ0iiyl in fli« dlketoa# liXXXf 
wm itilyatelt, ©tli«Firi«® m l»s« tm&tmmt ©llaiaa-
tiea of tlai# neatoat eMt etaala or aldolii&tloii ooow. 
Iyai*0ffat.tioB ©f liXXXf ©v«y f-allMlw-ao-eharso®.! ia aeid 
fiolistloa gtT® l»m% tbyl-1*f tlcbloreBatlayl)- 2-ae«tonyl-l»2,3, %« 
tetral3yiJp©aaptetMl®a« (IrfXIXfll), m,p, 82-83®» 
Jt8 tfet bySr®^ k®ton@ liXXXfl and tlif diktton« iLIXXT 
appwtatlf ia #tttiHlpii» ia «eit ieluitiea, it «.ppt«.p®a 
f®««iljlt to eoawpt %be %aFoxy ketm§ MMJX t© the aeetenyl 
0®a^@iaM I#IXXfII toy ftdaetien ia a©i& «»tiuia» fht tllE«toR« 
I^IXXf weiilt tot rsffiofea f^ea tMe ©tmlliteiw "by rtduietiois to 
LXXfll, This proT«d to fe® the ®&«®» «ie I»IXrfI ia aeid eolw-
ti&n aad witfe §% pallatiw-ea-eiiai'^eda.l ae tiie ©atalyit, 
sl©»iy al«©rbe4 iiyipogea t© fife LKXfll ia €|ttaatit&tiir« 
f i em.  
.33 
fM ©yclizatien of tb® aestonyl mmpmn& wm tiis ktj 
et«p In this fimnrntkr^m syntlitsig* f© M siioetsiftjl, 
th# aaloa ferMed m tl» fi»©itp atjaetat t# tlie Itt&n# 
wouli fenw to dlipl&0® a 8lilofl.4« lea tmm ths iiotoloFo-
mmthyl group «» iliown toel®w» After tli# laltlal dl®pla©ea«ii'l! 
OJ 
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0f i©a* til.® t«j3yS^oe.iil0rlaatloa t© giTt ^a-aetiii'l-
%a,9*10»10a-t®ti»ftfejfif©-2ClI)-pteiiantlsroae (LXXXfllll would 
tot exp®©t«a t© pp©6@#a F«atlly in the ^-e.iil©y©l;«to iyitta. 
Sfopeatyl Jhailtts ar« kaewa to iiist©f»io iblffidlecsla? 
Ott©lf®l>iillic aisplsee®eEt« witJi dlffleiilly ISD* tk« ii«tli©d 
®f syatteili Qf tiie dle.hX©ro«tti]fl eoapeant LUf ®li©wtd timt 
tit© ftbaomal ltiffl@2»-.fltia&iKi prodnet wm m %xmp%i&n» Iii» 
ttrwisl i®a tlsplaeeaiat la t© give tte 
phmn&nth^om IJEXWtll aJtoalA tak« pf«c«Stat ©irer tltplae#-
a«iit ^y an txttraal tens#, eeptelally If a Mtvmg feast of 
wtak nueleopMlleity Csucli &« tjte J-teitexld® ©r t3?lpii®ayl-
mi&m) me mii«t t©, fof»a tiie «,ii.loii of the ae@toiiyl 
ooi^ewM ioB-r©vtr»lM« anion foraatiei^i sacsii m» 
3^  
nmum with ioAluB jfoydpit®, alt© ttotiid fav©i* tim 
dl®plae#a®at «aetlott« 
Vhm patssslaa C3*0 aQlt/mol# ©f LKXXTII) 
wms w«d M ttif Mi® f©i» the ojoXii&lloa of hXIXllXt m 
ABtXnlt^ eomlA tot Cfel©i»lde Xm di«plae«-» 
a®at, m fV4t«ft«®4 tojr the twimtlGU of potaiiim efelorii® In. 
tfae Feaetion flmk, ©eemwea, but aoa# ©f th® ertid# aattriAl 
to&d an lafi»ar®d tpeetma exMMtlag tis© ®xptet®d 
eoajngated '©arfeoairl Miaa m% mb&nt Wf$ 
Siffiilayly, & rtactlen ®®e«yp#d wlien iotitta i^driie was 
tries, tat the iafrarti «p«etr« ©f tlj« epiifit pi*oau©tB did 
8©t tliQif ®«atttratt<i eapte@a;rl &fe®oi«ptioii« 
A ^3^ jitld ©f jlO^IOa-tetFato^di^EClD-
piidiiaathroa# Cl«XXIfIII)f a»p« 1§3-10%®, w«i ©bt&tntd wfetsn 
m foOT-felt eic.e@«0 ©f i80dltta tTlphmnylmeth^l wm» sised aa 
tli« feast• Me t© l©ifi is traaeferrliig, tii® aaomt ©f teas® 
aeta&lli' pr#«®iit In tim mmti-on aijcturt »ay a©t Mave tottn 
a® Mgfa m intieatei toy tj» pftliatlamry titpatisos, bmt an 
appwotafele yitld of pbBmmttoTQm ww n©t rsalistd miless 
©aomgbi tylpteiiylittthyl «ai©a w® prment t© k®«p tlie reaetioa 
alxtwpt a tt®p a?«d ttei»oiigta©iit tim tJirtt'-day rtmetion tlrae, 
1© pj?©d'ttet ©tltoitr ttomn th® phmmths'mm wm pse©¥®ped from 
tiha alxtup# ©btalBta ©a bytr®ly«i« ©f tte ye&etl©®, tout tbM 
iR,fi»®s»et iipeetra ©f vsriow® fraetieoe el>taia@4 toy 
35 
ehroafttogfapfey ehowed %h&t s ©onsiasPsMs saoaat of an-
i»«&0ttd aiehlorQUsthjl eeap^iiaa LIIWII »tHl wa® prmmt, 
fh« ptenaatteen# LIXCTIII rsaAllj t0©k mp 1 aol® ©f 
toytoof®n t©' giw 1f, 10,lOa-tetxaJhytoo-
2(li)»pli«nitattooii« (hXXXIM.) I a.p, j107-1§S®, ia qnnntitatl^e 
yl«ia, fii« atslfHffisnt of tpaae futlea to tlie A~B flng« wm 
pi»«dlo&t@a. on tii« initial »ter®oBp©clfio aMitioa of aoeto* 
ae@tie ®»t«r» 
te attempt wt.s mad# to cynthfisit® tfi« aettonyl tetra-
lone LXIX?, or it® ltit#3?a®l ifcltol pmdmt LXUfl, aidiag 
aeetoiie t© the tieMoyo®etli|'l eoapounft LlXf. Tia® ppliieip&l 
ppodaeti CS2^) of tJie jptaetion, i*«n in the pi»«fi«aet ©f 
potaesiiMi Jl-feutoxli#, wer® two MgM atltiiig (227® &»€ 2^0®) 
Boli4«« A mixtwr® of tites# coMpo«iii.® vm iiol&ttd easily 
fro® the reaetioa aixture dae to tlitir pelativ# iasoltifelllty 
in etimnol. Separatioa ©f tto two oompowiiS® fr^a om 
anotbtr wm aeeo®plisii©d. Iiy fr&etlenal r@eryBt«lliE«tloii 
fi»o» etMnol-ttMyl aeetsti. 
LXXXIX 
3S 
fb« MltS'fi.Tl©!#!: ip#eti?a ©f the tw© w®rt al®o»t Idtntl-
e&i, Mt t&« lafi'sret ®peeti*a (®eij «jii mall) wire 
dlfftytut In tfa® 8»li^ i»«gloii, Thuse 'CgflfgCl^Og eo«~ 
poiiMs mm @®iisid®r«a. to b# Iteiiefic 
me tiiyl , 2,31 trabyteo- 2- n&pht 1^1) - 2-
propaadaee IXGA and XSB)^  fw^m tJit data at bani, a© 
itei*eoeli©Bieal a®sl§aii«iiits mulA toe made, Appttrently, 
CCI^ 
XCA J m p. 2^T'^za° XCIA y mp. iso-jsi" 
XCB ^ mp. ^ 40-^4l® XC)B ^ m-p. 186-168® 
«ltli©r tilt sMltldn ©f ae«t©iit to LSCT, er the addition ©f 
th# initial metmB adduot .|*XXXT to 'LlXf., w&m mt stere®-
ips«slfi©i with tto.® yeittlt that at l#a®t one of tM isomer® 
h&A a side clmln attached on t.h® sane side a® %h& dieliloro-
»®t%l gr©«p# 
ietta. XOi. and XCB absertoti 4 ii©l©g of to^drogea to giT# 
ttet l0®«©Flc propanoae# XQIA and XCIB, When XCIA, m.p* 
37 
ftdnlxei with, XSIB, »#f. 188-190®, a mlxtiir# 
aeltlag point of 171-17^® w&» ohmrmA, 
Qnl j  tract fifflsmts of tim d«8i»d ppodMotg, LXXXf a»a 
hMlfl, eO'Wld be i8©lfi.tt'd tmm tM aixtm*©, io 
flgn of tilt etwmlmmem of th© &e«t©at rnddncitf eottld he 
tmn&t hut a e©apl«t« ppodLaet femlaaee' %rai A®t oht&imA* 
Wmm a siMllar'Feftotloft esplejiag @xot#g sottdn®, m 
mmpQwai. wm Isolated, leestise of th® Infrared 
iptetrufi {isapboiiyl la&n&B a.t If OS &nd 1675 ©a«""^)» feeeams® 
©f the 8lallmi*itf ©f tM tiltraTlQltt ep#etfHB C»«i»R 'S-t 252 
and 290 mu ). to tkmt ®f hM'If, it m« assigned tiis oets-
liyaroaatl»»60«n© XCII, 
n 
LXXV +  
A 
XCI I  
Mtsityl 0xld® eooia f©f» in the resetlou ffiixtiire, ant 
til® fofaatlon of th® ia%83pa«ai&t« iii©wii abov® eould ©eeur 
by llcii®.®! aMitlon ©f tke anion derived fi*o» th@ -aetli^l 
grottp ©f neeiti'l exlfi® to LXXf. ' In Internal H0iiAel aMl-
tion as indi©at#d ty tli® wrowg Catote) would, aocomt for 
til® fomatl€>ii of ICII» fii« ©tertociieittlitpy siiown for XGII 
38 
was fe&etd on tlit «siiiiptl©a that tlit first addition oeejapwt 
trattg t© the 41eisl©F6aetli?l gi*0Sip» that t&© move stafel# 
tgaas ping fnileo wetjlA fmm tfai»otfiia»i© 
tqnill^rlw p®sglbl# in ®x©es® 
Stfer® muf attempt w&i td »«A« to m«© tht pfa©saa« 
throat sjattietii ©titliati atosfi f©r the totftl sjiith®«i« 
d®l^di*©&bi@ti0 aelA CII), it wm mmi&Mre& mmm&rf t® 
prove C0a6lu«ivtlj that tim riag fuiioii in w»i 
traiig« One way te do tfait wowia "b# t© ©fetalw #&-i»thyl-
^,%&,9#iO--tetr&iij€re-2(31)-pii®ii&iitte'0n@ and t© 
retue® It to ^a-attliyl«3,4,^&,9,10,l0a-li«&h|r-!i]p©-2ClH)-
pfaenaatlafOfflt® iWllf or UKIX) teotb ©atalirtieitllf ®ad witii 
litMm ia Hqmia waoala# fib# ©fttaljti© r«t«©ti@ii ii kn#wii 
t© res alt, i» th& m&e ®f tttroit&l ^^3-lEtt©a«» mt rtlattd 
gysttM (5^)# iia prtd©ffiiaaiitl|- die A^B ring fmtioii. tlj« 
XCllI xciv 
litbittB-litttii Mfflonia redaetioa iMtuld result ia tfe® 
tk®r®©dyii«aieftlly «or« st#M® trmm fusion C53)* 
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toj RdblBten C37) for the slullai* stilt lea t© 2-iiaplitlaoi 
Csodiuii ettojciie In at 5®),» X-a«ttiyl-2-napMbol 
ifa« r@©over#t» was no sign of mj othtr product. 
ffet aMitieii of viajl tetoa® t© l-aetliyl-g-
aftpMtfaol then wm« earrlet, oat using 0,1 ofttlvalfut ©f potae-
iiti» J-butoxid# m the ©at&lyst, la aMitloa t© 1-tttthyl-
2-iiaphthol, ttoi»®e proteet® wtr© ohtalnfd trmm th« oily 
pe&otioa Bixturt. fwo of thei® wer# solnblt i» petrolttia 
«ther, sad w®4»® mpmr&teA mm&llf W etoonatogrsphj m 
Oelltt*silioie Hold# Soth wtrt with 
th® i@oit#i' of «,p. 103«-10#® feiliQf @l«ttd tmm the mlmm 
b®fort th© lioatr of »,p» 108-109®* I'O*' intfufilty m&xtmm 
in tht 2@^i 272 sad 29^ mja rtflofti of the wltravioltt w«i*« 
©heerTtd.for tooth Isoaeri* fh© iattasity of abiorption 
ihowfi by th« lower aeltiag {£ ^115, 4lQ, khti) was greater 
thte th&t of the higher mtltlag ieoaer i£ 39O, 360, 390), 
but m st®r#oehtiiieal atilgRaent was atttmpttd on this 
bftil«» The lafrareS «p©otpa of both ©©ffipoiiiii.8 posatsteA 
an «»0OiiJ«gatta earbonyl baad at I715 but i«fiatte 
differtnet® fepptsrei In th® ?-'llju regloa, l*eh gme & 
di-f-Zj^-tlaitrophtaylhytirsgon®. 
They w«rt agelgBti ttruetures xeflllA aat-XOTIIIB, tht. 
stereoieonerle l-atthyl-5i6-b«n^0-8-ac@tylbiey©lo 
oct&n-S-oRei, 
X C V I H A  X C V I I I B  
Ifideane for poatBl&tlai ZQflZtA sad 1 »« te«lof C-8 
tplneri ©a»e from seaiwa «ttooxitt ®qttlli,bmtlon gtwai®e, 
iiiio# G-8 Ms a tiftFegtni adjaetot to a keto growpiiif, 
tir«ftt«tiit with to&fi# shouM all©!' XCVtltA m& B to c©»e to 
tlierffiodynmaie eqwilltelmii fla ©arMnioii ftraatioa. As th® 
two prodaets w®f@ obtained from a potasslim J.-.toatoxlde 
Coaialy potassla® nsptothexlde) golutl©ii la wMeia ttol® 
tguillteiHB thouli i»T« feetn attained,, ilthsr ICfllM ©i* 
B iJtomia eqailibFfttt to tii# taa© mlxtttre as wai Ifolattd 
orlglaally, fM.® wm m rati© of 0*69 E* to 1#11 g., qt 
0*@2» .WMii XCTIIII WSJ treated with an eqwiffiolar qmntity 
©f i6aiM» ttiioxid® Im ttlmooJ. for 10 houpa at mom tempera.-
%me, tte y&ti© of ZQfUU to XGWIIIB isolated wa« O.if. 
Siallar ti»«&ta®Bt of XC¥I1IB gave a proSttCt patio ©f 0.64, 
eeaflPiBlag tlmt th& eeapomMf ir®i*e spla^rie s.t a carbon 
at©a eeat&iaiag aeidi© • 
#2 
fh9 f®r»atioa ©f and XCTIIIB ©esmrred wto,«a 
the Initial addnet CXCfl) ©f aethyl floi-l l;«t®»® aai 1-
»©tfayl-2-tia:plitliol unMrwmt a ssc©'H€, iottynal 
aMltien (XCfl*, Brrme), fim sMim I0VI&, feme# toj tbe 
XCVIllA 
or 
xcvniB 
a.Mitl0a ®f »«tii|rl flnyl l.tt©ae to l-.iietli|'l.-2-iiapfcitJhol, aay 
ImTfi iiai«i»fO]a« tti® itcoiid addition before it i»a aay &hmm 
to tquili^bFatf *ltla &olrmt., and witb tli# ml&n fmm the 
astl^l g2*0»pf l&t tht iattratdlat© ^ -kstobutjl coapomud 
XOfI ®xlit@fi in the eolntlen f©r eoae tla®, &a€ had tlit 
©qullifepiwa fliiowii feel©* Men attalat-d, eone aliol mmtlon 
oi 
XCVIa 
3^ 
retmlting In tl» piita&atliroa# XCfH Cop tfa© ketol prtewreor 
to It) afeottld haf# ©eear-ftd, lo ti»ae# &t the plieii«iitla?©»e 
(later li©l&t#a mndtf fiiffei*«iit -eeadltlQiifi) w« fouad, 
Tb« tirld#iie® for afiiigalog the ©oafIgwatlone ©f 
XGfllljl aat 1 re«ti m three f&eti,. flrttli-jj ICTIIlA was 
fl^t«d a0r« re&dilf fmm eltfetr an al»ifi.a or & sill el© 
a0id-O@llte ©©IttBii, fli# two k#t© groups In. these ooleoul©# 
are the ©nly faaotloaal groupn prment that will to# adsorbed, 
and ttoirefor® M®t toe protect®a la on# lso*ti» a®i»® th&n in 
the otMer, Iten the aeetyl group ii m ti» »&»« side @f tiie 
two-eapMn bridge as tli® 0-2 k#to grouping, this MadraEot 
csowld w«ll 'b« greater than wkmm it is om tfee ©idt of tii# 
beoEtne rlagt 
TJi» «®e©iia ©featrmtioa, ttit result® ©f et,i«ix:ia« t^ui-
lllsratloa, e©rrelated witii tim firtt. fbe a®re theraody-
najiieallj ttalA® xetlllB was .tfee ieoatr «or® etroagli^ 
&a«Grfet<i in eteoaatQtr&pi^. fJi« ittt@r&®tion ©f tJht C-8 
aeetyl iiiit ®a® ®f tlie 0-3 ijyAroftns ia XCflllA, a 
1-3 diitxial int«raetl©n in a "beat-fer® eyolotexane riiig» 
ihould he 1ms tmrnmA tM&n the- altsmatlw seetjl-toensent 
rlag inter&ctien of XCflllB* 
fli« tMrd fact to fee eonaidersa wa» tlie prodttct ratio 
©"btaittsS wltt'ii the rtiictidii wm ©oadueted in ®t&er golmtlon 
as lug b'oron trifliiorldt a® th# ©atalyit* Her# a defialt© 
prepenttraae# of XCfllH i f i l )  was obtftlneS. Th® tmron 
triflmoFid® ©at&lyst la tMs reacstloii ttniottbtedli' ooiaplexed 
wltb the p»oapiftg ©f mthyl vimyl ketone ($5)* fl» 
Initial profiwet of tli« aMltioa (XCflb) woaia 
Q 
F3BO 
0 OH 
XCVIb 
«iieoma%#i» mafairwftM© sat tleetydnie iirit@i»aetioiis 
witti. tfat btBEtne i*iBg wtmn it assaaet tbe eoEfigiiFfttlQii 
leaAlag t© ©i*leBtatloa la the manner Itadiingr to 
XCflllA w®ttXd l«afi to Eo grneh. iat#pf#reii©«. 
ft0 third prodm.et, & %9%g03. eeafemni a«ltimg at 2^^-
2^5*^1 vai igolat«i i» fitlt trem tts petfeleu® ttli©r-
lii§olufel« retMttSi of tb& m&etlm mixtum. Only 
dapboafl ateiopptl®*! (2.710 was prticwt la tli© Infrared 
•1 5-6/< Ffsfi^n, Willi® tfie hm&d bmn& at 11§CI e®« wa« attrlb-
iitet to tfe® etti0r llakag®, ftere ws» m indleatlon ©f 8,b-
«®rpttoa IB tJto 320CU3S90 e®,"^ i»«gl©iit Qsly l©w intensity 
»«laa at 265 and 295 *«y« pi»«s«nt in tke «ltraTi©let 
flptctyu*.. ffee p-rt#©nee ef two ©apbeajl gyeupings in tht 
5^ 
wsi ooEfiraft by the fspaatloa of a dl-2,4-dliiltro-
•pMnjXkf^T&t&m wJaicti did mt txhiblt eai»l5©nfl afe»©rpti©n 
In tbe lafr&rtt. Ou ths bails of thf iata givtn ateove, It 
WRg m l*.»«tliyl*I-C3-k»t0-l«tottt03Ef }-5»0-^n2O-
9-kftotfleysl© [a. 2. a. 2^* ®Jdteaiie {XCII). 
Tfee tFlujelie diketoae XCIX wm turned when X€¥IIIA 
ttiiatpwtirit an Internal aldol m&eti&B to give th,« anion ©f 
th.® tl»lcjelie ketol shown &b©v®, IMltlon of this alkoxide 
loa to fliigrl kttone i»i#ult«d In XCII. 
fb# tte« @f & Jhydrexfli® solvent f&r tb@ addition rt-
aetloa w&® csonsldertd mxt» A TOilm ©f tialB typ® sight be 
m&re tor the eqttllitoian ttowa Ijtl'ow, R«&otion 
xcix 
XCVld 
of ttei #ii©lic ©©njwgate aelA XGfle in tiie Banner ehown below, 
and ae ©tot erred la tli® feoroa rtaGtioa, would 
flvt rii« to XCflllA &n<t XCfllli. fhe dtslred phen&ntbrone 
HO •> HO 
_ H ®  X C V l l i A  
—Ll—^ or 
XCVIIIB 
OH 
(XO¥II) w^iiM he ©bt&inefi If XOfId underwtat an aMol 
ptaotioE m Indleated te#low; reaetlon eonfiitions 
to the fOMfttiOB ©f XCTId W#l*® iQ«gllt. 
47 
e 
XCVll 
-H 
OH 
XCVId 
file Mditlon of Tiajl ketont to l-aetii^I-2-
napbth©! wm eswl-ftd oat lo glacial aettio -scid, ttiing p-
tolm®n©®wlf©iiie &old a® tito e&talyit, fble ltd to a alxtw# 
of tto#® proait^t®,, whose s#p«rRtiQa was aceomplistoed, timvugh 
ineffieientlf, % i»«pt®.t«d 6teo«fttogi*aptoy 011 slllele acit-
Ctllte and Smill lyaomnts of ttoe Isofflerle toio|*clie 
diketoati XSfllli. and XOflllB wtj*f #totatos4, "tost the m&ln 
pfodttet (2$^) of pal® ytllo-# »##€!«« atltlug at 
9?-98®. 
fMi wm eoatlttr®d to be 4«t.a«t 1^1-4,^a-difaydr#-2t3H)-
piienatiitfaroR®. fb@ mltr«Tioltt ip#et3?iiii txlilMttd amxlaa 
at 142 ®ad 354 »/< < £ 1§,800 14,900), and earljonyl 
absorptloa ia tJte iaf?«.r®d w»i at 1655 
Th® attitioa alio was «woe@«sftil vhta etiiaaol s&tur&tet 
with ga@®0us Isydroctolerie aeid was wtd ae selvent anfi. 
e&tslyst. low®T@p» aa 8f^ moor erf ©f aapJith©! and only a 
yitld ©f pta.@iiantfei*ooe wrt realizet. 
fim "bage-estalyaet adtltlon of rinyl kttoa® to 
l»meth^l'*2*mphth&l f&il«d to glT« & phmmttwme Memme 
ef tto oefurwTOe &t m Internal Mioti&tl rtaetloa Cdlseuistd 
©bof®), this diffiewlty algbt *b® ovtreow® toy aiinf mn 
meeptor ttoat wotild. after the laltial adiiti^a, 
m o(,/S-wmi&t«r«te€ e&rfeoayl lystea in tli© fiia« ®!i&ia Ce). 
ffe« doutolt teond la the -ketoljiiityl iifie ©ti&ia a©t mlj 
fflight pr®T«at ttet 6yst«« from attaining tlii .gtoattry n«e«®-
sari" for m iattrnal Mleim&X mMitim, bat &I00 wewld 
for an aaf&v©i*aMt aal©a m ttie douMe feoaS aij&otnt to 
ttoe eiBrbouyl groi^, 
TM» aaeuaptio-E wa® t«flt«4 ttslBg ^-eMord-J-fettten-Z-'Oae, 
Tto® C-alki-lfttloE giddtiet 011 fro® tfel® Icttoa® and l-aethyl-Z-
nmphtiml wm txi>t©te<a to mdtrg© rapid /S-.fliwinatiea ®f 
@WL©rldt Im to glv# tim ^ -k0t©t)«t«iiyl aaplitlialenoii# C. 
ihen if-cliloro-S-fe^tea-g-tae wm ri&cttt wltte l-ffl®tteyl-
2-iiapl3.tMol in the prmmm of l.l e^ulmltat of p©tais«lBii 
j|,-.towt®xiat» & coiipoaa€ siting ®t wm 
c CI C l l  
leelatti is ^3^ yltld. k ®Miawi la tbi mlt2»aTi©l@t w&« 
©l3s«j*¥tt at 2^5 «>< C £ and ia 
tli« was fsttat &t li?5 fJais protnet mtesoyfeet 
I »©ls &f bf&r&gm vhem bydmgmmted ©wp 5  ^
eJmFeo&l t® glfe a pfQdnet at 51-I2®, the IsyApog^aa-
tim ppotmet t:ililMttd «.» iltFaTlolet »l»llai? t© a 
asphth©!., witli aaxlaa at 230 , 282, 322 aad 335 a^u Ce $9,00©, 
1,70®,. »«»pif©tlir«l|^), Satwatta eaftooai'l 
&b0&rptim ilfW mrn"^) wm im tM l&frmrtA iptctrtia, 
fti.® iti»uetMi»« of the b|'di?ogtB.&tleii pF®4met., 
2-nsplitl5©i:j)-2-l>wt&n©ae lOIf), was «®tatolisfeet fey feae® 
litb m$thmQl%c m&im Iijtooxiat, a 9S^ yielt 
©f l-iiethyl-2*a«pbtl3ol ms ©Mmia©4 tmrn tiit bwt&n©®# 01?, 
fhe a&phttfeol rtsuited from th® fa.cile /9 -tllalaatien ©f 
l-a»t%l-2-'iiaflitfe.@xlt« 1©E fi».oii tMe /s *»ns.pUth&xj ketoa® CI?, 
cm CIV 
50 
M-memr, treatmeat with potaselum t,»btttoxia« gave, In mMl-
tl©n to l-»ettiyl-2-napbtii©l, the thm% profluct® CXC?IlIik, 
XCflllB and XCIX) la©lat@t pi*eYloittly toy the buto^Me-
eataly^ed &Mltl©ii of Tiayl keton# t© l-.a«t%l-2-
nmphtiml, TH® ratio of XCfXIlA to XCflllB foum here (0.63) 
agreed with ttm pptflems ©qMlllbritloB data. 
The agfilgofflent of tb© naphthoxy "butmrnm structure to 
CI? lapllfd that tilt eospottna wm ^-(l-inetbjl«2-
n&phthoxy )-3»btiteri-2-0E® i eill), 
The fiftiie n&phthoxy "buttnene GUI wag Isolated when tiit 
•aniiyirstts s-odltm »alt of l»a«thyl-2-n&pfe,th0l wm reacttd 
wltii 4»cfil©ro-'3-Mtett-2-©nt In aeetonitrlle or In dloxane, 
Wiitn «®thaaollo sodliia hjtroxide wa® used, l-aetfa^'l-S-
nafththol irai rtedvered oleaaly. 
AMltioa ©f ii-ehloro-S-fettten-Z-^tte to l-netbyl-2«' 
napiitbol uMotjtetedly rs®iilt«d in ttis fematlon of tlit 
0-»&lkylatioii product, 4-C 1-B«tlif 1-2-napMii0xy l-^-eMoro-
2~bwtsaoae, and tMs proiact iindtrirtiit <l«hytroeb,lorlniation 
t© gl?e cm. 
Failur® to find any ladlcatl^n of a C-alkylatlon produot 
from tlat feage-catalyied 4-.shlor@-'3""'bwt«n-2«oiie reactions way 
be attriMttd to ®«T«ral factors. Ipparentlj the {ithyfiro-
eblorinatleE of 4-Cl-»etl^l-2-aapiith0xj)-^eM©ro-2-'bwt&noiie 
proee#d@d readily, and thB rssultlng n&pkttmxf hutemm GUI 
51 
w.ft® stftM# aafttp m'mtlm ©©niitlons. ?Ii® yut-emm 
0III tlisoi'ttieally eomlfi ipeftrt to itwtlRg »at«Fi»l T1« 
ehloi»ia« i®n addltida, aad ellalafttioii ©f umphtb&xl&e ion, 
Ijut tJi® w#«it pr#peptles 0f ©lilspia# l©ii 
elM© this yewF®!©!!, 
F@ra®.tlea ©f tis® d®sir®A G-alkyl&tion prodwt eoneelf-
&Wkf ©©ttia mmT hj 0*&4fiitloa ©f a amplitfedxiit ioa to tli# 
aapMiiexy WtBmme C2III» If tti® rtinltlisf C? 
umMmmt ^ •«lliiiaati©a ©f tte saplittoxy peftloa &f ti^ 
Boltoul't, tiis IfS woali rtsiult, 
1® a «e feral-f©id tmvm§B la tte# r®«.©tl©n tla@ faf# »eltfeti* 
any lfi€le&ti©n Qf tii« pFediiet C, m&r i*«#ult®d la any 
itertas® la tJte yl«14 #f 0XII ©bt&intd, 'It wm. ooii«lmll»d 
tliat tilt fow&tioE ©f 0III w«« lrr«f®T«iM® im t,hls e.a®«# 
fiit l,»©l«tloii of ooly QIZI implied tfeat the ratt ©f 
#-alkyl®.tl®a ®f ^@bl©i*0-3-Mt#n-2-oat was vtry ®a©Jh. greater 
th&n Fate @f G-alkylati@m. 
cv 
52 
fk« p©iiitt dlfi<iu8stA ftteovt contrast with the m%thfl 
Tinyi kit out aidltlcjii* Her® 0-alkylatloa wa» r@wr«il>ls 
Tift /S -ellKiaatioii ©f tim aaptittoxld# ioaj bene# tiie 
mmpmmAB leolattd wtre tto glowly foraed, Ibwt ttatol®, 
C-alkl-latloii pr©daeti» TMg vm eoiifiraed hf 
tilt i^®rr&iif««#iit ©f til® aaphttooxy butaaon® GI? to tte© 
®&»@ pr®im0t« Isolattd by Mtltlon of l-a®tigrl--2-iiapktii©l 
to mttisjl iriai'l ketone. 
4©ld-eRtalyitd addition of ^-eW-^ro-^-Mttn-B-oa® to 
l-mttj^l-t-BapjbLthBl also wa® trita. If 0-&lkylatlon wer« 
t© oe«sw, •aa4 If tlie #xp«©tet aul4©l reaetion woald tak® 
plme t© glwe 61, tlit o-feanne that #&-ffl®tfey2.-2(%&H)-ph«iiitn-
tbr@m CCl) a-etmlly oemld 1»® IselateS would te« fimall, A 
dieaom nmh m CI i» known to wndergo the dlsaone-pheiiol 
r#«i*ra,Rg©o«iit (5@) la aeit to glT® a pMnolie produet. tii 
tMs eits©, 2-i^<iro5E:|'-#-a@tIiylpiieaaatiir«ii# CG?I) would to® 
tkm «xptet«d protttet. CoiiTtntloii®.! aetliyl migration iroiiia 
proMla^ly ooesr wlita aa aromti© ring and tomM« feoafi ar# 
in eonjttgattom with tte.® iienoae gromplag, as eontrlbutliii 
iptole® to tim p«i©iia»e@ Isytorit p«i*ffiit the 10,10&-l)6na to 
aequlr® so®« double 'boafi eimrseter« 
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< ^ 
CVI 
lowefer, mlthe» Imvm tfifltiorld# la «th@r nof 
t©lti«iiegttlf0Ble aelfi in glaeial acsti© aeid gmm tJ» 
«xp»«te4 plisiifttttla*©!, WJ^en & eat&lyti® aaount ©f either 
aeii, was me&, & 9$0 mmw^ry of l-aetlijrl-2-iiapiitfe©3., and 
m tmm &f a g©lid, m.p. 158-16§®, wm ehtAimeA* fhe tps©« 
®f pretoet jb&i p«&kt at 3L680, 135® 1^20 §a,*^ la tfas 
iaffsrtt, Mt n© Mat 1» tk§ 01 rtfioa, fble pm&uct wab 
net iavestlgatet fui»tfe©i». 
Hi© of 1»r©n tFlflmspide In tth«r fftv« & m&ll 
»*©iiat of 0i2.f Kitterl&X,, aad & §0 r»Gpvery of n&pfottol, 
fli« ©11|- prodmet h»A & t^oat abeerptloa Mat at 1660 
in tfat lafy»®a, femt tim abiorption teants ia the 7-11^ 
i»«fl©a wtp« R0t tfes fia®© &e 4®-.«0tli|'l-2i4al)-pti®ii®Rtiir©ne. 
fM® &%% aig® w&s B@t la-rtstlgatdi. fwtter. 
Another route to th« )S -ketolbuteiiyl a4dii®t 0 would to# 
iria sttJI^l #t,ia|Tifl k#t©mt> fht adtitloa ©f 
ii«.pfeth@l t® it ©etili givt,-' ©to¥l©melj, th® iiaplith^xj teMttneit® 
0III, m well, as tht d#glj»«d ©-allylatlea pr#dttet. 
5^  
Wilts th« i«#a.etioa wag tried ntlng 0.1 tfttiT&Xtat ©f 
f©t&stlma J.-fett%©3cidt a® catalyst, a aixtw® of products 
ws 0tetala«i» S#p&i»»tloB ©f the mixtum fey ©Jbrofflatograplay 
#a eilieie g&T# & 23^ rm&rery of l-»ettojrl*2-
nmptthet, m i30 yitXS @f tii« aapMliexy toataaoa# 0III, & 
BMAll mmmt ©f $. yellow ©il and 20 ®f » %5%4®2 ©sapoimd 
atltlag at 132-13-^®, 
fh9 ysllo'w oil w» parlfltd fey efei*oa&t0gi»iiptof on 
ftlwlaa, mpprnmntly wm m% feo»©f«»#©«§. It eotila net 
bt ©totiiijitt ©pyatallia© &t i»o©a leaptrntwrt, fe»t woiald 
solidify ®,% -lO®, fliett it w&g c©ftT«rt®a to a 2*^4inltf»o* 
ph#»ylteytr»i;#a«, at ®ixtiii*» @f pujpplt and opftuge ®ry«t&lis 
was It profeably was pFetoiiiimiitly %-ii«tlayl-
2(^«ll-Fto.eBitatta'©a« (0I)» 
fk« %5%l|.% ®JcMtoit«i th# iptetfal eharae-
terlfti®# ©atpeoted ®f %-»#%iiyl-l§«-.tiyds*©xy-4a,l0&-ailiydro~ 
tCll)-pb®a&atlir#at CC?II), ffae »Miiift ia tfat ultMirlolst 
wtre at Mii- 2.6^ mji ( £ 28,0©O aad f,SOO)f aad wrt 
«ttribiit«4 t© tke c< , ^  -aniatarated k«too« aai etyryl 
@bi*oa®pk®Fefi, irtspeetiTtly. fii# iafi»&p®t Ima ptsk® mt 
1675 (©oajugated earboayl), and *t 33^0 en,"'^ iOM 
gmm). 
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OH 
evil 
©f Gfll iadieateft tMt It, m mattwenl; 4»-
hydrnlloii dwl»g dtrlTfttlv# fuMatiea, fhli fierlmtlTt, 
a.p. 203-204® A@e., dli mt &mprms tti« atltiiif fcslat &f 
t]m pwplf ^^^-'fiifsltTOptenylhytoftmea# seltluf »t If^-196® 
©tot&laea tmm tb« oily SI, 
iiytjpaftiiBtloB ©f Cfll ottr p&llMiiiiB-eii-elmreo&l X«d 
to ^ft-sfttli|'l»10a--teyai*©^y- 3, ^ # 9,10»10a-xahydpo- 2(11)-
piitiisiitl»oa« COTII), ©.p.. 157-15®®. ^ht ie©latl©ist ©f 
Oiily ®ne prQdmet in %lm e&.s« e.f 6fII aat 0flll ladleftted 
tIat ©Illy ®ae aiiiitei»3l©l«©«ei» of Sfll wm pi»#toe«d toy tli» 
&4ditlOE Tsmtlm, fhle wat prebsfely tto« tlatra©dyto«loftlly 
a®r@ stafel® ppoduot# A related eoB€«.tt«atlon rea#ti©n 
led t© a ketol t-hat wae aBsigaed tli« els eeaflfttp&tlea 
C57)» 
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OH 
c v n i  XCl l I  
Th® phtiianthroEt Cflll was dehydrated cleanly 
with £-toltt«iiesalf©iile acid la benitne to glT® ^a-attiiyl-
4,4a,9#10-tetraliytoo-2C3H)-pIi®aaatiMPoiie (XGIIl), m,p. 89-
90®. 
M-Smctiom of XGIIl with lltMw In liquid a®«©nla (57, 
58) gave a yield of tg&na-^m^a®thyl-^.>9.10.10a-
ii«xaJaydi*o-2(lH)-plieiia-iitiir®itie (LXXXIX)', fhis prodwat w&e 
Identleal with th® ph^aanthroae ©btalntd thpeugh th© 
eyollisfttleii of the acetonyl dichloroaethyl tetralin LXXXTII, 
eonfirralag the tp&iis ftmeturt originally asslgEed to the 
A ^-pheaamthfoiie LXXX?III, 
Ihea ^&-a«thyl-^,^a-dil:^dyQ-2(3H)-phta&nthTOn® (XGIII) 
w&g hydr©gsaate<3. with palladiw»-on-ehsreoal eatalyst, 2 
Koleg ©f %di»og®ii w«i»» atiBor^A readily, fh# oily product 
w&B ohroaatogr«pfeed on, ftlmina, ana an 11^ yield of trang-
^a-iieti^l-3, k-, k&f 9,10,10a-h®xahydro~2( IH )»phenaiithrQiie 
(LXXXIX) wm ohtftltitd* fht major protoet of th© reduction 
was aa oily, taturatet ketone &S8W«ed to be 
5? 
»10,10&-.M«»^di»o- 2i 11)-.ptofian throne 
(XCIf), fMfi. oil ©oulft m% "b« oM&iaet epyit&lliiit at Pom 
%ewp%T&tnTBf tet woiild ei»yit&lli»« ®a ttaadlng ©Ttraight? 
at -10®, (paly to t© an oil 011 allgM irar»inf» fh» 
iiifi*i.r®A gpe©tf»u» w&i tiffertat tmm tlmt of tii# iolid 
tfaae phenftatfapoat.. 
AttmptB t© prepare & 2,i}-aialtf©ph«ajiliyara£eat of 
'Qi» plieaAatliroii.§ vtrt not ffwltful# Evea afttr i*e|)«at«fi 
re©pyit«lli*atl®n§ trm «tb&iiol and etlmael-ttihi'l metmte, 
and afttip €lia*©ii&t©f»|>hy on altialaa, »n mmpMm proAaet 
iB«ltlaf at »•&©«% f8-lQ3® wm oMaiaet. the «aa® dtrimtiT# 
tmm tilt tyani plmnmtbx'Qm alto was dlffieiilt t© pwifj. 
tfae ®«ltlag after •r«erjstalligattoa® &».d etoea&tog-
rftptoif, frmamlli- mm ttm li2-170® to lf9-2©0®, tet tte« 
®l«atntal aaalysli did net eli®®!:# 
Stai6ai«l»«@iit and ^nlti»opto«n|'lJh.r^s-2®n® f©r®fttl©a oa 
^tti tk« eig and ty&aB preAttete w*i m&r« stie©ti«ftjl, fto© 
®i« j.-altf^piienfljhi'ii'asoiie, «f»la tiffiewlt t© parifj, 
a®ltt€ at 1^8-150® t@©., aai tlmt ©f %h» tyaae Ib&d a a,p, 
©f 178-180^ fto« fi««ie&i»l>aEOH@® mm peadily pi*@pai»«d., 
feoweffir# ftie eig d«rlvmtlT® aelted &t 195*19?® a«0», and 
tr&na at 2t0-2.21® dte. Wlien the iaoaerle seaioorfeitgda®® 
w@r# &talx«4, a© atflait# i«pree«l0ii of melting polBts *»§ 
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©•bienrtd, feat ©OBSlttpatel® •pmliminrnTj d&i»k®alaf with « 
a«ltiag poliit of lf9'-201® 4®e. w&« nettd, 
f Jit imfrartt speetra of ttoe seslearMioots la niijol 
im&t i»«eo3*dei. In tht Sptetra i««stl©n) fiiowed definite dif» 
femmwe^ fim hm&e at 1570 aat 1CJ88 ea.*^ la tJie dls wti»e 
tlsplaeed to 1590 Ana IQff in %h% triia. In atditloa, 
til® itefp @ii feand nt 76^ ©»."2. bi*o&i@a®t la tte« tyaas. 
aiii & p@ak at 7^2 e®."^ la tlis ei« wat alisirig in th# 
%ij?ogeaatl©ii ©f tte# Zlv^-pliejaanttron® ICIH with 
pa.ll&tl»-aii-©baf*e©al itl#o f&Te eie phtEaia-
throa® X6If, The pmumm ©f «©»« tyaiK pfeeaaattedae m© 
lMl0»ted % tto «p®@ti*ft ©f fmcJtloai iiolat®4 "bf 
eliro««it0g»plaj ©a aliwiaa, ffat m&ln trmtlmt pwlfltA ^  
<iiii?o*&t©fi*apl3y on ala«ii£&, f&w a ««iiieai*'bas®a© ffltltinf at 
195-19?® • ^^i« "^i^ Miot €#pi*tii til® a®ltlnf poiiBt ©f tli« 
SUM# ttfivatif® pMpaptd fi»©a tim ©ilf i*«diietion pMdttct 
©f ^ft*iieth|^l-^;,^&-fiili|raF©-2C 31)»pti«tt«atJta*©ae. 
fjtot ths j«ll©w oil ©fetalRtA fr©a t&e metij^fl ethyiifl 
lctt®as fetaitloa to l-«ttl^l-.3«aapte.tliol wat malaly #&-.attli|'l-
2C^»H)"*pto«n®iiitfer»oEe wm® intloatet by iHtitteing it 
•pallAtliM-oa--®lmi*o©al» It sbBortoot 3 molts of ii^ajfogen. 
t© glf« a good field of Qig»%&»ei6tliyl-1.^.'^a. 9«10»IPs'"' 
li«xaiiyaF6-..2tl.H}*plienaiit.lia»0a«,, Identified toy'iafyai'tt «pe©-
tfwi sad itale&rMseiit fomtitloa. 
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It laa# ls®tn «faowE tlmt tim fomatloa of etli|"l«a« kttsl® 
of stafoltiO. Z^^-3-l;©t©aes wa« &©o©apssl®d fey algratioa of 
tilt double Ixsaa to tJfeit 5#6'-po®itl®a C59)« Sf ioiiM® 
tooad algyatlon ir«i»i t«s> ©a f©PBati®a ©f the «ti^2.e«t 
ketal ©f XGIII Cluatliig t© dll). It stioiPlfi bt p^eslblt t© 
#ff«et ttos twc^tbsT ®lgi*ati®B &t tht ieabl® boni l»to 0011J 
g&tloa wltii til® feea««n© ring. Mlgaratl^a &f tfae tomtei© bond 
fFOffl tk® lOjlOa- to tile f ,10-ip©iltloa In %h§ ketal 0IX would 
giira til# A^-^®tal CX poeitseliig th® tfeeraedyniualeall;^' aope 
stable ring fttslom, l^droljii® of tim k@t«l., itnd re-
toot Ion ©f th$ iowbl® bout i» the ketoae CXI, wetiM flTt 
tltistr of tile laturated phtnaintlireaf®, LXXIK #f XCIf. A 
seaewhiit saalegoas rtaetloo ©f & tttroid a,®riv«tlt« leS to 
a ppoteet wltli flaga A-1 tr&m fused (SO). 
CIX CX CXI  
Tlie kttal CJX wae prepaTOfl. In tbe usmal ffl&antr C59)» 
but was ii©t pui^lflea 01* efearacterised# Tii« lafrawfi specf-
trttm of tlie eraSe product sliewid no ftbserptloa la th# 5-® 
yW rtfloa, and tlie mltfaTl©l«t «xblbltea a •aai:lam» at 
$Q 
Z&5 np {£ fh.® ketal wa# wltli KOI in ttJbyltn# 
glyeoX at 190® i m& tiie emAe ppoiwet trm tMt was 
ly^ti with aeid. CliFoa&t#gi»apiiy ©f tbe liiytr©ly»ii f^tldw©# 
g&m a 16^ yleli df a keton® nelting at 68-69® • fM# ket©ii« 
Cexi) ajki©*«<l sattirmtei eartenyl 8.l>s@i^ti6a in tlie lafra?«€, 
and the laltFavialet baS & aaxiau® at Mf m/A C 6 9 #60©) 
43iia»ot«ri8tie of the itypyl efei*o»©pto©i'@• 
%dy©f«iiation ®f §XI oTOf pallaftiw-©ii*ebap©0ftl f&T« 
a el®aii yi^ld ®f aa oily prsdu^t wia©s® speotMn 
wm identieal with thmt at %b& ®i» phta»iitJn»©ii« X6If# Ooa-
firmstioa ®f tk« eii eenfigmpatien tor tJhf i»«ttteti©n produet 
wai oM&latd fmm th9 meltimg ipoiat, alx«4 ffieltinf point, 
and iafr&rtd fiptetFua ©f tte BemXmr'bmEom^* fM® led to 
th§ aitigaatat of eiii A-l ring futioa In 611, 
fim iiQlatioa ©f oiily a tw&ll yl«M (16^) ©f th® 
^ ^-phciiftiithroa© (OTI) twm tb« ket&l tqailibprntlon pj*#-
Tent® any ifigoroa® r®iardi»g tb® stability ©f 
eii and tpan® piaf futieii ia OX# i®wtTtp, at ©aly eia wa# 
iiolftttt, it ©an to® Afiiuffltfi that eia i« tiie it&bl#. 
fhis ©bftrmtisa i©iit»it«i with tliAt fouaS in a i»«l«,ted 
reaetioa C 60), &b4 w«t® aoawhat wii®jct)«©t®a in Ti®if 9f • %M 
usual gi*«at«F itftliility ®f th« tg&ng isemsi* in fa»#d lyst#®* 
eiieh as thie CSlJ# 
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Xa tilt 9-'»etiifld.tcaliii tl» ®aej*gy difftrene® 
between els flag foileii i® ©aly sbeat 0»8 keal 
C61). H©w#TeF, tiie kttal OX dots not p©«te»s a tme a#«alln 
Plug tysteo dii» to th« double bond at S-f aad tMe befiien# 
fliig attaebed at ewbeai ^b aad 8a, flit two dotible bonti 
In Plug i pequlpt an alai>it plaaar stpuetwe tof thl® ring, 
ftous, tli« &m»gf tlffeptneti fe®tw®@n @lg SI and trans CX 
(bel©w). would b® d«t e»statlally to tte dlfferenet b®tw#«n 
tlas aagnls-p utthyl being axial Ctr&ng fusion), Mid tb® 
€-4a,^ b'»ts©na being axial CqIs ftteloa)# the Btt%l gpoup 
«igiit well tncotinter §i»«at#r l,3-aiaxl&l lattpaetlons fmw 
th# hydpogen© at 0-1 and C-3 than would tM trigsnsl C-%b. 
If it ©an bt &i®u«@d that tfe« ©la ktt&l CI Is tJierrao-
dynaaieally fairored ovti* ti» trani > m att««pt to use a 
A^-pb@nantia»©iie Btt©h &e 'SXII f@r tim iyiith®#ls ©f rlag-0-
aronstie trloyclie dltei*p@nt® could well be tta®iiee®®©fuil« 
{A ptoaantitoent eueii a« 0XII eemld b@^ ©btained utlng ©thyl 
-£ii^  CX itans. CX 
m 
rimjl ketoue ia tba Beiitae ©f (15)» w fef miitti 
appr©pFii.t8 aad ttiiyl •tiiyni'I k«t©.iit 
ift tl» saniiir oatlintd al»'r«.) Qiup'balkoxylatloii. ©f 0111 
Y 
COOEt 
Y 
tOOEt 
CXll CXlll CXIV cxv 
sliomlA It&d t© em I, In m &n&lQgmB ©«s«, aM 
Bftfton {601 dla«tiiylatti ©holesteaoa# at G-i| («qtti^al«at t© 
0-1 la eXII)« After i*«d«etl©n ©f tii« let® gP'O^ping i» 
€X1II, ©f th,t do libit besd fr©« 0-10,10s t® 6-9,10 
Cflvluf CXlf) pi»®bably wowlt b# neeettfapy, as reduetloa of 
0X111 to glw tF&ae FiBf fmlon would prtstat diffl©tilti«s. 
If, to©w#vsi*» CXI? posstiieA a ei< Flag fusion, «ad tfet 
FSifmlt of tii® ket&l ttaillbrmtlom InSleates tis&t «Meb 
ftiireo0lie®istj?y algiit ©btaia, the synthetie *o!ald pyodiics 
a diftst®?e®i«@a«p of ttm d«el2»ed pi:»odtaet» 
Til# poBelbillty «xliti ttet exil eoutld bt to 
til® satumttA ketisn# via lltWL«i» aina li)|al€ aaaoala to glT« 
tha m9mme.ry tg^aai rtmg tmlm, bat e&i'boxylatioii of t.!i@ 
8at«t»atsfi It ton# aigiit mt mmr a.t 0-1. 
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Attenpta to mnwert a e©apomd of the GXII type to a 
trleyelie dlterptne bj aetiiodg otimp tlis,n tiioe® diecuestd. 
above are In progpe«fi  In ameti ier  la 'boratory Cl?) ,  
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BmomA 
Ml iafra*»®'4-a1>»©i?ptloB sptetra wtr# piedrdad mlng 
a BslM li« lBfi*sdP#d iptetr-opliol®a@fe®i'# 
sptetfft wsrt run. In 95^ ©thaa®! i»ii^ a isetean aotiX WV 
QtisrtK «p®etropliotoffi«tei'*^ Sptelal tjtoiiks itr® iti# lastl-
tmte for Atoaie R#i©»eh., Iowa State College, fw tto us® 
©f tfe© lafi«ai»«d «p«eti»©pfa©to»®tei». 
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iXFiiiiiimi. 
All aeltiiig polBt® amS teiliflf polati &i»« iiii©isipp®@t«t. 
fht %»» ptti*0ltt» ftf©r« to til® lb.p» 69-70®* 
lllti»a^l©let WF« a«aiiii*#t In $$% «tli&'ii@l «©l«itl©ia 
with a Biekaaa »i>4»l W #p«etropii©t@aft«r» litr®-
analytti wtr« ©arrltd om% fey tfe® itranfig mnd. t«iler 
llei*o«aal|'tie«l iAbsmtoTft OxfeiNft, Ii^laad, 
Jt^w chgeaateegftialiy 
Aetimted 80-200 wat all@w®t t® ttaad 
with «th|rl f©i» 24 how®, then waiJl»t with water &nfl 
ffiethaii©!, aat dried at l®-0® fop li&wi. 
fh« e#Ht«-slll§le a,el 4 adio?te«iit wai "bf 
fflixlng eftiml wtifht* ©f €tllte aa€ Ialll®©k3?04t 100 mtirli 
Biliei© &@ld. 
I«|ttal w«ifht« @f C«lit» I@plt-A w«p® nlxtd 
thomvig&y td pftpar® th® Oelitt-ehmreeal <&tf©i*|jtat« 
^-lieth.yl-l'-naphtfaiDl 
lt@th0A A* l-lethylniipMlalta# wa® ettlfoamted bf tlM 
atth®i ®f Slfes'aM Shfiit tht s®ilwi ^f^-atthi-l-
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!•>{ IllclilQyeatthyl tterl*21 iD-'EasMfaaltneag CUMZl) 
Wlisa %M l-aapMMl®iioRe hXKf wm pr«p»ei «sinf 
»®ti^l-l-ii&ptetjfe©l trm ttm tmlm pf«parmti©a, eoaetutrfetlon 
of tli« p«tr©ls«B tthfF flltfitt## s&m the i8@»«ri© 2* 
aapktimXttton# LXIfll, »#p. ©S-S7®, la 3-#^ 
IIOLtyayioltt aBg©ti*iM> ^ 239 mjj (6 13»,360) and 
315 mj4 (£ f.9Q0). M&pertm C33)j A 239 »X U 
11,909) aad 3W a>i C£ 9*»0)» 
B^&r&genmtl&n &t th» 2-aftpbtMl©ii@a€ LIXfll Itaa® 
emtal^ ftt faw tl» kmwn C33) l-Cdt#M©^0attliyl)-l«.»«'lii|'l«2-
t#ti»ftl©n®, ®.p. ?l-?2^, 
Ittel 1»kgte>* S-liyai»&xy*6 C AieMepe^itterl )»*8» 
met faylbi ey el® TS«1»fl 1* eaylio3Eyl &tt I LXXfll 1) 
To »!• of Abfolmtt «tii».a©l 1® whleto g, Co,03® 
Hole) 0f todita toaRd b#ta tlsiolTtd was ada®i 10»8 g, Co.©83 
a©lt) ®f it^fl fteitoaett&t# mA t©,© g, C0»083 a®!®) of tte# 
l-RftpM&altaoat LXXV. After itaadliig at r^eii tempemt&e 
for 12? Iidtirs, til® iQlfttlOB w&i poartd imto 1 1# of water* 
iietttpellztA wltti aeetie fteia, and txtra^tsa with eM.®i»ofoFffl» 
fke eliloi'-ofora soltttlon wm wa®h«d with aoAltia Meartoiiat® 
eoltttlea aad water, i.rl#-4 ClfSOj|), &M «Tap®F&ttd, fiie 
n 
rmiMBl w& t&lkeii tip i» pmtrolmm ttlaef. From 
till® mimim 18*89 §• ©f tl* Moyell© ketofgttr 
I^XXflll, ».p. 114-116'®, ©rfitalllztd. fh« petrol««m etfaer 
filtrate w,a® obr©isatogra.pfe«d on a 0#llte-elliele aold colnaii# 
ilatioft with petroleum tthtr-«t3a«r (9?*3) gave ^,31 g. 
CSl.i^) 0f tbe aapiitlmltaoiie LXXf. Fwtiier tltillon with 
pttroifum ftlitr-tther (fjl) g&m an ad,dltlonal 3*81 g, 
iXZ,^%) of tbe "blosreli© k®t@«st®r aelting At 11^-116®. So 
furtlier pr©toets were etotaiati m e©ntliwi@d tltttlaa of tli® 
ooluiwa. file «.nwlytleal mmpl% of the Ibieyelic k®to«®t®r 
LKTIII,. wtilte priemt aeltlag at 116-11?®, was obtalaed hf 
ors^fttalllsiiitlda frm p«trolt» etfeer# 
Aftilf, for 0igM2Q^l2%' 5S.23i S, 
CI, 19*10. F&UMI €, 58.13, 5S.19I H. 5.63, 5.5Ss 01, 
19.2, 19.©i, 
.mtrafi^lft gptetriM. (Figure 1) A 258 mjt 
(£ 8,300); ^32 ffl/W (£ 2,800), 
ffee &«t®«fit«r liXXfXII &l89 WM obtained msiiig sodlta® 
wth&xide (1 TOl®) ©r pQtmBivm J,-.'bat©Kld® (0.3 ©r 1.0 sole) 
as the bfts® at either room teaptratur® or r«fltix. However, 
tii« ato©Y@ pro®»'dtar© appeared, to glT® the cl«aii®®t reaction. 
Wfeen a e^ltition of 60 ml. of etiianol, 0.^0 ml. of 
plpsridlae, 2,f5 ft of etbyl aoetoaoet&te and 5»0 g. of 
ttee napMfcyal®Boii8 hXXf wae reflwx«d for 3 days, a 9'^^ 
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pteoftyf of ttei gtaptlag k«tos@ plmt « OA0 yi«M of th» 
tHflll mm ©tetain®!* 
Ethirl 2*il~(ai.efalQi*Q»®tto.jl to*l«2.1 
tfttFaiiyg3PQ"»t'>RasM%hf'l )*1-ketobutyp4tg C'LXIXHI) 
A iolmtlon <>©atmlnlng-120 «1. ©f beasene, 15..0 g* 
|0,062 «©l#) ©f tks l-»apiitliftlea©tt« LXXf, l|,0 g» (0»115 
a©!®) ®f etMjl ®©®to&®ttatt aat 1*2 *1# ef piptrldin# 
8t0pper«i, 8,bak«a, *tti to itand at pooa tempwmtum 
for $2 d&j®» fls® tei»E«a# soltttl®ft was wmh%A. wltte tilmt# 
»0ttl© *0i4 and water, 4ri#t orer IfiOi},, m& to 
giT# a #®lia r@ii€me. flit 8©114 wa« 4is«©lv«d la 
pttrolema aad ©a ©oolliif, 5.i6 g# (39.1^) -of tfe# 
startlHg k#t©»@ LKT, a,p. lOf-lSi®, »®paf»at««. fli® 
p^timlevm flhtr flltr&t® va® ©tooaatograplita on & 
•illiti# ftelt <i0lm«a# Ilwtlea witJb. pttroltwy® 
i l f i l )  g m @  m  aMitidnitl %.$0 g, ©f ®tai*ting 
meXtimg mt 108«10f®* eontiam®d tliiti©a ©f.tfe® 
©©Itwa wltfe p«trole«a ®tlief»<-ttte«p C9!ll 9.^ f. (10) 
of the M0y#lie kst0@«t«f LXXVIII* TM p^trolevm ettier-
©thep C^sll elmat# gave ^.2 g. Cl8.3^) ®f wfcdtt ©yyitula, 
«#p. 98-100^* Eserystalliiatlon of this pr&Amt tr^m. 
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etimr gm® tbs dl&tto#iter IXIXItl at wMt# pi*!®®® 
at lOt-103®. 
imOu, c, 58.231 1, 3M1 ci, 
19.10» fmrnt e, 58.321 1» 5.62i CI, 19.18. 
dtrnvlelgt aseetyiM. ^ 252 mji i £. 10,000) aad 
290 mju ( e 1,%06), 
*li#ii a F«actlon was allowed t© stand at room 
ttmptp&tare 20 a&ye, a 15^ yitia ©f tis.e €lk«t0e®t@i* 
LKXIII WW ©Mslned. 
Rtfluxliig til® F«a©tsnt« In tlie saat proportloni as 
al5©Vf t&T 3 toys fS-Te & 0.3^ yield of tfee dtslrtd nroduet 
aftd m 90 mmwt-rj &f Bt&rtiag material, 
Itte-l 2*Cl*CdieM.Qyoii#tliyl]i^l'«aittfoyl~l.2.3.#"'tetp»feydg'o*2~ 
a&BMteyl)«- 1«»k« 10bat yrfcte C 'LIXII? I 
f& B§ Hi. ©f ttl^l a©#tatt e©iit&lttiiif 0.3^ ®1* of 80^ 
ftilfaj»ie a@li(i w&e aM«4 2§0 ng. of tfa# dlktto«it«r LIIXIII 
and 50 ttf. of |>allatiwi-©ii-»©liftPO©&l ©atalyst. Hyarug^Ba-
tioa lit me mtmmpbBrm wm ©ai»pi«d ©lat while hydrogtn 
tion w&B MftSUFed voltuattrieftlly. %drog©n atotorptlon 
c«a«e€ at tbe «nt of 2 houpe with an «ptak« e®w»«tpoi^lnf 
to 2 ©f bytoogen. fht eolatioa wm filtered to r«iBove 
tile eatalyst, aad w&ifc®4 witb •©dirai feie®i»boaat® solution 
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ana, Ivap0i»stl0a ©f tli« aeetat# mcltr 3Ptdiie®a 
ppssewt left an ollj SIw tTapsrstloii ©f a 
p®tF0lett« ttMtr ©f tMfl r®ii4«e fUft ©ryitali 
melting «t 125*127®« Itwygtallixatlea twom &tMp 
yitldta ttet •kttoiiftr IMXIf m& i»i»t wMtt atltlaf 
at 128-129®. 
Mml, Saled. for ®0»51| S, 6,21| SI, 
19.85. fmmi Q, 60,9^; 1, $,B9t  CI, 19.i, 
mB&tTm, A 250 »/ (£ 7i^0Q)| 
^ mln* ^30 ®/W < £ 
Byiyelyelfi a.at a#e«.i*'bexyla.tio.n ©f ftthrl. 1*ktt#-.^faydi»exy* 
6.7*l3»iime*.S*(dietilQyaffi»tkvll«g*B»thylbiCTole Tl. I.*!!) aenftRg-" 
.2*Q&pl0Xylatt CLOTIII) 
ik mXxtm® of 300 «1. ©f 951^ ttii«®l aad 3©0 ®1» ©f 
$€>n©eRti*atta. aold wat added 15.© t« @f tfe.# 
bloyelio tsttf fiie eelntlea wm reflustt ©n tli# 
fitfam Mth for 9 toows, eo®la€,, &at poiiF@t lat© 1200 ®f 
fr&teF, file elil©i»of®Mi ©xtrset Qf tills alxttii'# «.i wa«f»d 
with eodlm fele&rton&t# solmtloa aaa w«t«r, toS®t 
aad «TAp©r«tti. t© gim m gummy ma Mm* lf©f»3rttall4iittioii 
0f the pgsldme fmm 95^ ttfeaa®! ga^s 7*88 g, C65»t^) ©f 
^ - ( « l i e h l < i i » o ® « t i i | ' l ) - # - i ® ® t h j l * > - a e e t ® a f l - l « " l ® t i ' a l o m t  i l X X X f ) ,  
9^^ 
leeipfs tal l igat ion ©f tMi  ®ateFl®l f rm 
pttrolfutt f«w kaf't wMI# epfttal® 
at 
Mftl. 6alM« tQT %5%@C3.2%^ 60,21|, I, 3*391 
CI, 23.?©. Wmn&t C, iO.tf, 60»3^i'S I, SM, 61, 
23.6# 23»5. 
fhm mltrATlelet iptetwa® li tfeewn in flgtti*# 1« 
STap©p«,tl«ii 0f th® etlmaolio filtrate matsr 
prtiBui*# muA r©©i*ystalll»atl®ii @f tte® fip©» feeiigtM 
five tl«#s g»ir« ©,77 g,. (§,W ®f 5-fc:rAi?©xf-6,7*l«'ii«®-8-
Ctl®Kl©i»&»i'tt5|^l)-8-aetliyl1&l©|*0l®[3»3»2.3noaan-J-oii® (MXXfM) 
AS white priMm mltiag mt 187-liS®. 
Anal^#... SaleA, for  G* SO«ai I» 5»Jfl 
01, 23.7©. feuadi 0, iea^i I, 5.^81 CI, 23»S» 
H.tJi'&yiQlet Bpeetf»mi* ,3| M$ mp {£•  209 )| 
A «ia. 250 »X C & liO). 
Al flltrat«i tTm %lm afeeirt r®©ry«tmllli«itl©a« w«r@ 
eomlslaet mA ®mp©r&t«a ^liAtr Ft4me«d ffssswer#. A feiii*#a« 
Boltttloa &t %M was plaett ©a sa 6Xmln& mlmn, 
llatlen wltii l«a*®ft©-eM.#i»of©rB Cfsl) g&m »« ftftditleiwdl 
0,5© g. ef the Aik«%OR« LKI? «@ltlog at 
Mkmn til® tlaimt w&§ oiiaaftt t® fetdiEtat-mttbaa©!. 
1.15 i* Cf*5^) of tt» Iviroxy k®%©ii# WEXfj* a,p^ 18S-187® 
was •ol3taiB#t. 
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yttsrl 
liyii^«>2">Q&pMlifl)'»^*kgtQteia.tyymtt ihXIKZlX) &lMi eeaimi 
iimilii., 
f© 10 ®1.» ®f abtelttt# etti&a©! eentftlnlng 0«00035 aol® 
®f sodinat @ti»x:W« wat aM«d JOO ag. (0,©#O81 a©!®) ©f tfae 
iilftttfter L3KIIII, Aftm 30 h©«.i*® at 2*00* 
til# i»ta«stlQii «ixtwi»f wm pomrtd Imt® IQ© »!• «f watsr, 
ntiitrallstd irltii aestlc aslA, aad with ehlopofow, 
file eJtloyofora ext^aet wa« w«.sli«d with wat«i», ot®i» 
%^%i #mpoi*at#t t® Itaw a. syFupr P«8ldiie, A p%trQl9vm 
ettep ©f tilt rtilittt mm plaeed on ft 
tteia mlum* Slutlon iritli petreliua C3.9?l) faT« 
120 ag, (61.5^) ©i" tii,« n&plitlmleaeBt .IXXf, a.p. 107-.108®. 
Ftii»tia0i» elmtieo with p«ti»ol«Mii Cf ;l) g&we 105 
»f» C35^) the teleycli© •l:«to»st«i? LIXflli: a«ltiEg fit 
11^-llS®. 
Hjarelygli and dfte&y1»»latioR of. ettarl 2*>C.1*C 
l'*aethi'l*%*ketQ-l ,2.1 .•^~t®ty&i»-a.ge~2*a&BMk¥l )'-»1«*keto-bttty'i*&te 
To & aixtttr® ef lO' *1. of 95^ etJhaiiol ant 10 al, of 
e©a®eatf»a%»a i^SpoeMlefl® iteiS was add«t 500 ag, ®f tii« 
aikf!to«@tti» LIIXIII, fibe aixtuBS was r«fltixti on tlie §tmm 
fi 
teatii ? liowi, potip«4 Into 100 «1, &f watt3*, fsiit piuptially 
a«ttti*allz«a with & 10^ i©diw hy&r&xtM «©lttti©a« fl» eM©-
r®fo» ®xtrae$ ©f tli# aqutoMs e©liitioa tra« wasl»<l vltfe §©€!«« 
"bloarlboaat# telatiea &M water, Arifti ever lgB%, ant 
ffe« iolld r»iidu© ws.e taJctn «p In «at 
ehrenat^grapiiei 011 m mlmmlmm e^lwaa* llntiaa with lta$«Es-
tthar (9 si I gaT® 235 mg# (58.#^) ©f ^-Cdtehleronttteirl)-#-
iietliiyl*3*a«tt@myl«l-tttra2,©iie (UXXfJ at 1^»®«1^7®» 
Clontli«i#4 tlMtlea ©f tli# eolawi witfe fet»xeat-»«tM*n0l (99 tl) 
fs"?# 8§ mg* &t ,5-%&i'03E|'-6,7-fe«iii©-S-Cileiil®p©««tlirl)-
8-iatth|'lM©felo[3,3.]L| (hMMt) &t 18^ 
18«®. 
Mlelmel Mdltiea &t mmtme t© ,^*Cdi0a.#roiaeth.yl)»^*ttctfayl* 
iCtel^napMimleneat (LUf) 
f© a folatioii @f 0.80 §, ©f p#ta»«lw In 25 ®1. ©f 
aah^'droMi J-teiitaael wa.» §»50 »!•• a«®t©s® ant 2«,§0 
g, of tb@ napiitlmlta0»« LXXT# ffet aixtmrt w&« sllgiitljf 
t© ©fftiet iolutlem @f the mpktimlBmm, ®i3.Ak«a, aji-t ttoB 
mllow®# t© itaiwi mt i»©0b for 22 tours, 4 &mp 
red eel^r apptartd mon mtter sljciag tli© rtactants, fht 
fi©lmtl©n wai p©ttr«a Into 60 e1» &f w&ttr, ftewtrallatd .wltii 
aeetie aeld, aad tli© attieoiii »'^t«p«iisl0a «traetti with 
f? 
f-lie ©rgattio #xtpa#t wat wmh§& with water, 
triti «it tTaptyatid t@ gim & mi gaa, I#fluxing 
tMt Bi&ss with. I© Ml. of 9$0 et^nol 1®4 eryetal-
llEAt4©ttt filtFatiM of tb« iiot eelwtlofi g«f# ©^fO g* of 
& tan i©lifi ««ltlBg at 200-204®, Qa emlimg ® fiirtiier 0*3? 
f, 0f »@na aatsriml mltin$ at 21^-217® ir«t ofetmiii«d fi»o,ii 
tk# #tiAm@li.© fllti»ftt#, ]topt&t#d M-eryfit&llismtlon (with 
©Mree&l (3«©©l©p4iati©a) of tiiie Mgii atlttag aaterlal fro® 
#tliM©l'»«tliyl umt&te g&irt 0,52 ef 1,3 il-Cl-CdlehleFO-
a»tiJf"ll-l-«ttli|rl-»ii'*ket©»l, 2,3,,%-t«ti»&li|'a3?0-2'^napMtjb|'l)-2-
pp«l>aii®»« CX0A) m wMit® pl«t«l«ts atltinf at 225-226®# flie 
naalytteal ®.iy^lf> fttrytiaiiiitd ®tliaa$l»«tliyl aeetatt^ 
»«lt#d at 2I?-»22S®* 
Calet, fer 02?%®®%%* 60,©21 H, CI, 
2©,25*- fmm.t Q, §0.05, ©o.oij h, 5.03# ci, 26,o». 
ia.tgft¥lel@t 252 «>( <£ 21,200) aM 
292 a>( I £ 2#90^0). 
Whita tli« llqmoy® fro® tfet i»ecry®tallisa-
tioaf ©f tfcf trll;«t©iit wtPt eoK««ntratea aafi tte i»©8ldtt@ 
F««i»yit&lli*0A tmm ^tirnml^wmtm, O«60 g. of 1,3-ai-
tMle tM» ©OBpottEul asA It# (MM) g&m -mrf 
f©@a, €nplimhlt e aat 1 ».mlyam, ©onsiterafel# tiffieiiltf 
mm «a0onat«i'#t In ofetAialEf eliloriiia that eiieaktt 
witli on« 
n 
C1-1 t hfl fay 1-4-kt to-1 *2,3, ft Ifal^dsro- 2-
aapfe.tli|'l|*.t-p»p«B©ae (XGi) at 227-23®® w&# ototalaiS# 
©f tMi aatti'ial from tttean©!-
wat»F g&f# wMt# nm^m aeltlag at liitii atolMft 
wltk tto tplk«t©ae XGA, m »ltiai point of iS7-2©f® 
wm ©^«erv«t» 
Ami, ealed. fw C, iO.02| I, k'.m; CI, 
t6,25» e, @0,08* 6O»06j 1, ^.§8, 5.12J 01, ».6. 
Mty&yiQlct ^ 252 a/< (£ 20,8©©) and 
292 fflyU t£ 3,200), 
fim «tlma©lle filtrate ©f the ©rlglnal t»««eti©B »ixt«r« 
was pia@«t ©a & s4i0i*t C2 ,3£ e»») CJ«litft»®lmi»e©al 0©1««, 
ant with. 20® rnlm ©f etl»Rol-«tlifl {1:1), Tiit 
©M&iaed mp©m'«'mp@i*gitl©ii ©f tte w-m i*«crys-
talll««S 93^ «thaa,6l to giir® ko ag, ©f 4-.Cdl©hlor©a®tliyll-
CI.X1I?) stlliag at 1^5-1^6®. 
1 &iiai»4 wltla th# dllttone I^SXf froa tlie fcyirolyiii 
©f t&i ^i©yelle kBUmtev WIflll »«lt«<i at l^i-l4?®» 
&t tke •tiiaaolle filtmt® firoa tli© &bo¥« r»« 
©yyttftlllaation, anfi pcsFfgtalll^Atlea &t tM pi»otmet fpoa 
#tlmMl*wat«r gaire @0 «g» of ttie "blc^yeli.c keton® .liXXXTI, 
ii.p* 18S-18f®,. It did m% tMe Mtltlwg p®iat ®f tfcte 
MefeXl© ©fetmlBed f«s the of tl» blcyell© 
ff 
A tti'lsg ft 3.ai*g®i' ©f a«@toa« 
(1*20 »1») al®0 m* ftttenfttt* Chr©3«&t0grftp% tli® 
®tl»B®3.- .S0lable  i»#«i t ia« rnlmimm, &M. t l t t t loB.  ®f t te® 
©#lwa. with ltd t© tJ» ©f a safidLl mmmnt 
©f fmm p«t2»oX«a» 
ttfee^to«ii8#ii« gaw baM wMt# at 1.16-15?®* 
fMi ©oaponad *y b« t,l,0--.Alkfito-4,%,f»tFla©ti^l-9-»Cdi®l5l®ro» 
tfa,i§-©'@ta,h|'d2»oaiitbFit©®n« (ISII)# A 
ffitltlag pelKt witfc the ilkttoii® IXIXf, a.-p, 1^6-1^7® 
depftsftsd t® 125*130®, 
M&l. GmleA. f©F ^glggeigOgS S, 63»7.2| I, 5.f5l 
ei, aotfo, f©mdi e, 63.7^1 i, 6.,291 ci, 20.9, 
la.tyftyleitt 2$Z mju. ie l§,ooo-) anA 
290 »/( C£ ^lae aik«t®a« LKIf Cst« flgar® 1) 
®xblMt«i A 25^ ®/( C £ lO,i§0) mat 290 K/t (£ 1,600). 
HfteQggBfttiQii Qf the 1.1*-Ai»Cl*{ti®lil&i»0aitto'l)«»l-*a«tterl»'^ 
k6tQ«'l.2« 1.-^t@tmkyty6«.2«»nftptitfafll-'g->-BgQpiiyMiatg.. teCA) aa& 
izm) 
A mixture ©oataiaing 60 al, ©f ZOQ »g» 
of tla.® ti»lket©R« XGJi, 0#?5 »!• ©f 80|^ fiiilfurle mi& itat 1§0 
®g» w&e ihydrogeaattd at ©a# 
&ta#spii«p« wMl® l3^4p®gts atesorftlon w&® ataiwrta 
im 
%di:»©geB »la»©i*ptl©a ®es«ea ajftty 1 hour 
witii aa mftftk® eorrttpmi-lag to ^ nelet %tj»©fea, ffet 
BQlmtion wm& filteretl t© mmme the eat&lfit, wMlai. with 
go4itt« Meartottat# iolutioa and m& frapo.ratsA madtr 
pTmmm» The ielia i?«»alalBg im& m a«|»» 
© 
©f 187-1,91 • fifom etiaiiol-ttfeyl 
aettat# g&Te 1,3-<11-Cl.-Cdietilor0»fttJ|•l)-l-B«tl^l-l,2,3.,4-
%®tl:•a^4p©-,2•llapMfeyl)-2-|SF®paa©1at (XGIjl) at fl«jff|- whit# 
in&i* efti©d» foi» Sg^ij^eij^os c, 63,291 1* 5#f9| 
CI, ar.is. fouatj e, i, i,®ai ci, 2i»§i. 
gity&irielet ggftstFta# f'l 2i$ a/( '(£ i90)} 
^ ala» 10©)« 
Siailar ptteetloa @f the is©»«i»le X©1 wm 
mmpl0te Im 1 tosw. fh« s©llfi *.p* lS3*18g®» w»f 
pteri-stalligsd f?®« petr&lmm sther^hmzem aiit 9$0 etfeaE#! 
to glT© l,3»dlCl-(tieMoi*©»tttefl)-l-»»ti^l*l,2,3,^-tet»-
l^ar«»2-ii«plit^l)-2-pf&F«©at (X^XM) m§ •oft wMt« attdlti 
a«ltlag Bt 18f*188®» 
M&i. e«ita» f©i» c^ijQeii^Qj e, «3.^2fi i, s.90i 
01, 27.@S, Foutidi e, 62.9^1 1, 5.B8{ 61, 2i*5^*, 
Only em ehl&rim aaslyifis w»s ?ttii ®ii tM« ©©»pomii4, 
is n©t©t ®fti»ll«Pt tlfflsttlty wmi «a@ottst«r#t in gttttef 
r«lialjle eiilorla# &a«lyi«« m of tM® typ#. 
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tt-tysTiolet BDg.ctgea. asx, 265 600 J | 
^ m i M ,  
• ffet »li:«S a«ltlaf point ©f tiiae tw© l®oa®r® w»s Ifl* 
Im, (3iM&mm tkirl) * l*a» t^yl* 2*.a,egtQnyl*l * 2»1tt traterai^e*-
a»pfetj»igiiii cmyrxi) 
fgoa k» I aieM# goMfttiaarl) ~^«»«t.tterl*.1*mfig tQRyl»l~..titmli>B.e. 
(hXMl), A nlxtiii*# @©iit«.laliii 60 ttl^l afftat®, 1.0 
al. ®f 80^ «iilfmi»lt aelAi giO »§• ©f fallfttlw-em-efeafcoal 
mad 6f$ Jig. ©f til# t©tral®ii« I-IXlf wai isytPogenatad at &m 
mtmnpkBm wMl# a^sorptioa wite »«as«F«4 TO1M®%-
pieallf, Ijteegi.ii absei^tioa aftei* 9© alsmtt# wltfe. 
an aft&k# #f ©0»#ip©fttin§ to 2 »©lei, fli® i®lmtioH 
was fllttrti, wMitel witti m&.%m s@liifi©n «»t 
WRt«i», sat «mp<sp*t@A t0 fiT# wiiit® »«ltliif at 75-
7f®, B@©i»j»talli2mtl©a fvm. m^umm «t^n©l gave l»(4lefalo--
Fom« tfcif 1 )«*l»iifiti3yl- 1-1,2,3, ^  t«ti**i3|'«lr©a&piitiml#ii« 
Cl^IXfll) «« wMtt pl«t®l«ts s@ltiag at a2-S3^. 
teftl> Galet. fm %5%sei20J C, 03»17i 1» §•35# CI, 
2^,S?. F^tiadi e, §3.501 I, i.5i| ei» 2^,^. 
•Illtyairielat s-seet«iiii, ^ 2i5 m/A i £ #0©|j 
^ ffiJLllw ^"^0 18^ C £m 200) # 
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fh« erystalliztd tmm 
etMaol-ttfafl aettate a# ytllw n»p* 3.69-170®* 
Aaml. Calei, for 5^.20? I, 
s, 12.04. foaati e, 5^^.oii i» i, 12.2. 
fli« ksto tetrafeyaj»oiiapiitiml«B» lilxxfll w# sd»@tia«« 
isolated « prifsi »«ltiiif at 93-f^®* file «ix@d aeltiag 
poiat ©f tl» tw© f©pm« w«« fht liifi»ai»©4 ®p«eti»a 
#f ti» two @pjit*l f©r«i. wti»« Ideatleal, asd th.tli' 
AlnitrophsnyltojimMmm l»4 tli© sme asltl;^ pelat {li9* 
IfQ^) md Ait net a«pi*«ie OB simijEtuft# 
^krftyQxy^S >?»>bcMa»S«»{tiefeleyeaetfafl )»8->iietkTl» 
bieyOI0 fl. 3. Il n©aa,n-» l-.ana C LIIXVI1» 4 ai;8:tmr« ©f 206 «g# 
of tb« Mei-clt® k«tont liXIXfl, »1. &f 1#25 
»!• ®f mR&mtmtBd gmlfmie miA mad 1@0 «g# ©f 5^ pallJRiitiB-
©n-igtoareoal wae jh2rdrogeiiated at ataofipliejfle prmeum* After 
2# „toi©«ps uptRke mrrBMpm&iag t© 2 ffi®lt« ©f J^4rof«n wat 
e©itplttif. The $oi.*itloa wm filt#i»«t, v&slitt *ith sotlaa 
Meai»teoaftt« iolutioB .and w&t^r, &nd ®Tapof«t#d. Rteryital-
llzatioa ©f thB rmMm tmm pttpolew« etbti* fave wMt« 
©rjstals at 80-01®. ftols ©©apowia was lientieal 
with til® ktto titmhjdronapfetiialeii# LXXXVII aeeaptiag to 
»iMd »eltiiig point dettrainfttiea and iiiffsrtd mmpmrlemi. 
m 
f«10,101,* 11 ty&liy fly©* 2111) ~q I3» n&a t teoae 
CLIIXflll) 
iatiMffl tfinfaeaylBtttel wm ly sti«ki,nf 10 g* 
g. ©f s©a.ltia »iwt, 159 ml, 
©f asfajapom® fthtr &iii stTOfAl pl#e®« ©f Jftfftt gluifi in & 
©feJmnleai u^ter imtll tim ii®luti®ii t«ra«d d««p i*@4 Ctttumlli' 
^ t© 12 fei0Wfi)» Afte? aa fiMltloiial M M&mm ©f iMkittf 
allqtt©t« wtre hyteQlyifd «tat tlfFattt t© flit 
e©ae«nti*atlon &f 1>&®® pmemt, 
f© 1 f, C6»003| aelt) @f l-Ctl©M©r©«ftfayl)-!-»«tjbif 1-
2-a©#toa|'l-*l»2»3,^"ltti»aJiytr®i*apiitfeal®a# W&B «iA«a Ci» « 
at»iptor@ ©f altrogea) 20© ml. ©f .©©atitiaiaf 0,QZ$§ 
ii®l« ©f »0il» tfiiJiitiii^laetfe^rl# fli® stinti©a wm# »llow«€ 
to stand at mm tmp^mtupe f©s» 3 with, ®©ea«ld»#,l 
Af%» # flaal 5 fctow ©a toatli th9 
rm&tim mixtuxm C-«tlll & dmp m&} wm» eo©l«€, timm 
jbqrdi*slyji« i  w i t i i  i r a t e?  eea t&imiBg  a  l l t t l #  «e# t t e  ae i f i . ,  T M m  
mixtmre was «i:ts»itet®4 with nthm five tiati# flit orgaale 
eaEtritst wag waitetA wlt^ti feleartoeaat# i#lmtl©a ami watsf, 
&yl#d ©Ttr aaA #T6p®x»6ttd. was ©*ti?aet«t 
ttre tifflsg with itot pttrolewa etiier, and tte# e®dlti «3cti»&®t 
wat plaeti m a e#lit«*®llicl© aoM @ol«wa# 'Elmtlm of tM# 
e©l»a with p«tydl»'ia» ©©atalalng ia«remslttg aaoaftts 
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©f ttlier gaw, la the pttroleam •they-tth®? 
230 »g« 133.^1 @f tfe« pb©iisiitfei*@ii# LIXIflll aeltlis^ a,t 98-
1©§®* flat noa^wyttRllia# fpaetl^ufi fmm fli# Qelwm whmvn 
"bj tlitlp iafi*a«€ «p«et.i»a to eeataiii a-tprt'tlAfelt qmaatiti## 
Qf mn ©arfe«3iB:ri eeapemat w«r« eomblEet la p«tp0-
Itttn «theip mad agala elsrQ»&t®gi*«pfa«d m €tll1i#*»lliele adtt, 
llmtioE with p«ti*0lta» etlier-ftliep jleMed an ftMl-'-
tl©aal f® Kg, ©f til# phmmth^m&* f]m*m rt©ry«tallli«tl©iis 
®f the ps»®a.a«t frm fetreltao ©tlitr gave 
l.Oa-t»tfftto|'i»-tClI)-p&«a&atte0a® si fMts ©pjitali &9l%ln§ 
Anal, ©alei, f®r ^3# 8^»8i| I, 7,60# FomtJ 
C. S^,96, 85*21| 1» 
dty&TiQlet eseetgim. S«® figmr® 2. 
file 2,^-ilaitr©piieii|fltoyiraa0ii® &» r#i 
flateltta f?o» tthaael-ttliyl ae©tat«, »•#« 205-'2§6®» 
Anftl.. ealed* f@r e2i%o%%S 0. 64,If| I, 5*1^1 i,. 
14.28, f©ttadi 0, 63.94| I, 5,20| i, 13*8, 
fli# fi*a©tl@a» iji««dl&tfly prtwliag tl!« pMettmntteoa# 
©0 ©lutloa &f tkm mlum eontmliitd, «» lii<ll©attA toy ImOaftd 
spectra(, e©RsM®i?&tel« aaDmsts of the 
e@ap©wii<l ItlXlfll, 
1®5 
. f. 19.hgxaliMye* 2( IH) »pfae aantteeat 
rnrnm 
M mlxtum @f 20 ttl. of ®ti»aol, 206 iif* &t tM pheuaa-
thp©iit LXXXfXII md SO mg, ®f 5^ pall&dlwi-©E*elmr©©.«l «« 
|iyayogtiiftt#a *t me AtmoBpkeret My4.mg»n mhB^rptlen wm9 
ue&sumd vol^attFie&lly, IfptiJfee mrrmp&Mla^ to 1 »©It 
&f hjdrogea *a® c©aplet« la 15 Mlamtt®, miii lijrdi»of«ii 
tloa fh0 Melutim w«« filt«3*f€, @vap©i»jitti4* tb« 
tmm petr^lsm stimr t© flirt the 
hyArophemmt^^me Metmm LUXK «« wMt# plat®®, s.p# 107-
lOS^. 
Aa&l. eal©d., for S^#©ij I, 8,^.. f©iiad.i 
e, I, 8.58, 
SBeetfttffl* a«, ®>i C<f ^00) | 
(£ 200). 
Tfet ®@mie&f%ss©ne ci»y®talli,s#d frm aciti^ous #tlma©l 
«s wMte platflet®, ii.p» 220-221® 4##. 
Mal>, Caleg. f©J» 70,§1; I, 7,80| i» 
15.^f« Fomds G, ?0,?aj I, S, 15.5. 
flit ©r&age p&t»a»iiltpoplitajlii|'i3*a«oat wm r@ei*f»t®llli«d 
from tttmaol, ®.,p, 178-180® dt©. 
M&l. ealei. 72.181 1, S.63| », 
12-,03. F#»iati e, ?l»97i S» @.3^1 S, H-f. 
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I'.'Mt thyl* Ml 
fjat methQA ©f Mass and L«viat C^7) uied to py-epsrt 
2-ls|'tr'0xy-»l-iiap.li,tl»lt#%'4«# fhi® wm rtteetfi with ©©pptr-
©©«.t«4 iime aecQz l^ug loMnson mzmpt tlmt th« 
Fta^tien ttae w«i lnfi*«a»@i t® 5 b.etii*« te flT# a6t»« ©©apltt# 
i»edti©tl©a« fii® ©temll ;fltld ©f l«®@tlg'l-2-aftpMl»l 
at llO-lll® WW 
%*gjbtlei*®** I*" teat»»- 2«>©a» 
A@«tyleae w&b "bmlslsltt ttoomgh a oar^on tet»@hl©Plt# 
HQlittliiB ©f acetyl ehloFlAt &»€ alw»lnti» dlil©ria« fea? i 
ibiow® as «p«elfi#4 % Pjplt# (§2). Tw® 41«tlll&tl@ai of the 
l>i»oduet g&f® a 5®^ jiild tf ^»-»0lil®po-3-'fetttta-2-'©iie, 
(1$ wm*} 39-^1^» iolldifylag ©» it&a^lE® la the r«fiPif«Fatoi** 
.VBmtya«'2»Qag 
0 3-Bmtyli«2*®l# b#p, 106-101 irai prtpaptd toy it»aAspd 
ffi#th0as C63), and wai ©xldlSi«d "by tim proettur© &f lowdta, 
®t &1*. Cs%) to giw 3»1^utja-2-©ae, b,p. 8^*86®* 
XQf 
Mdition Qf Tiayl kftteae to 
Bepeniiag on tli® eat&lfit aaft galTest «i«i, Slff#F©i»ls 
proAwcte ©p aixttiWi of protect# mem ®btaia«S« 
f&tmmlvm A*teatoxiAg. fo iO al# ©f la wMeh 
0,13 g« of p0t«»sl«a bftS hmn aieiolfti was §#Q g, of 
mA 2»8 »!• ©f ai,itilled a»tli|rl 
rinjl Tb® tolntlsa wm twlFlei, «afi tfeta ia.l®w«d 
t® ttaiii at i«0®a foT W fli# alxttir# wai 
pi0«r@i lato 200 *1. #f wA%§Tt atttd w«mtrall£«t witli a©ftl® 
aelA. fM mqumm mlmtme wat txtrsetid with «th«p, and til# 
ttfci»F l&yfi* was wltfe tfitt QT«r *f0O4# «aS 
tmp®i»»tet t© glT« to oily fttite#* l3Etmetl.©a #f tliii rtfil-
dm« with b&t ttlitr i$ z 1§§ iCl»| X®tt # gm^f 
rml&M9n flie ^©©Itd petrole» ©tli-ti? extrset was ©teoaato--
gw&ph&d ©a « a&lite-iiliei© aeit e©liiistt» MXmtlm witli 
petml0um Clf fl) gmm X,f$ §• (33*^) l-* 
s@tliyl-a»aat)fatfae3. Mltiag at F^m. tfee p^tmX&mm 
CSJI) elm&te i«« l-a«tl^l*5»6*feen2so-8-
it©#t|'Xbieyfloj[2«2.2j@ot«,ii»t«sii# CXCfllll) jttltiaf at log"* 
103 ^ l«er|fat«llii»|ili9s ©f tMs ssttriiil fpois pttrsleaa 
etter gmm 0.09 g» i9»0) of wMtt pr%m& at 1©3-
104®. 
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Mal> Calcd. for €3^5%gG2- 78*92; H, 7,0?, FquM: 
C, 78,96; H, 7.03, 
mtravlQlet spgotruai. A 26^ mjA ie ^10}, 272 
i £ ^10), &n& 29k m^A is A (e 130). 
fhe yellow Al-2,4-tiiiltroplienylliydras5on« wm recry®-
talliztd from ethanol-ttfeyl settat«, a.p. 238-239 <i«e. 
Mai. Gal0a. for Cg^lg^SgOgJ C, 55.11; I, 4.11 j i, 
19.04. Fomd: G, S^.fSj H, 3*84j i, 18.6. 
Coatlaned el«tl©n ©f the eolttraw with petroleum ether-
ether (3«1) gav® the ster«ois:0ffi«ri© l-iiethyl~5»6-befnE©-8-
ac©tyl-'blcyclo[2.2.2]0ctan~2-oii# {XCVIIIB) aelting at 104-
106®, l#©rjstallizati©n of thlt aattrl&l fro» petroleum 
ether g«fe 1,11 g, (15.4^) of hard white a©©dies welting 
&t 108-109®. 
Anal. C&led. for G25%g02t G, 78.92; H, 7.07. Fownd: 
C. 78,89; H, 7.07. 
Ultraviolet spectrMai ^ 264 mju. U 390), 270 
C £ 360) m& 294 C£ 390)J 244 mm i£ 150). 
fh® yellow di-2,4-ainlt,r©phe»ylhy<Jr&zoii@ w&s r«erys-
t&llized fro® ehloroform-«thyl seetat#, a,p, 277-278® dee. 
Aoftl. Calcd. for C^^HgifNgOg: G, 55.11; H, 4.11; M, 
19.04. Woumt G, 54.77; i» 3.93; », 18.8. 
fhe alxtd atlting point of the ifloaerie bieyolie 
dike tone a XSfll'IA aod XCflllB was 80-84®. 
IQf 
Tlii after the tastm©-
ti©ns w4tb p«t?6lttta etter wa® r@ei»sf6tfelllasa Ciorit-A 
dee©l©rlf&tlQn) fro® etitea©! t@ glw 0,38 g, iW of ei»y»tal-
Hm »6%©rl«.l meltisg at 234-238®, fMf eeapemttd, asfigaed 
the »trm®%wte ®f l-.®etiiyl-2-C3-keto-l-l3at®3K|')-5i6*l>«nif©-9-
ktt0ti«ioyel©[2.2.2,2^»®j4®eRat CXCIXl, wa® f®#i*yitalli2#t 
ttap#t ti»es from 930 etlmnol to glm wMte p3.at«let« aeltlag 
&% 2^4-2^5®. 
toa3.« GaltiA, f©p ?i.^8i I, ?»43. fonadj 
§» ?©,56| S, 7,3§» 
glti*-&irlQl®t sBtetyna. ^ 205 3<50) ant 
295®/ Cf fflin# 2^®%" 260). 
fke yellQw dl«2,^-dialt«5pk«iiiylbydr®ii©m@ wm i^eryfi-
tfdllEfd ffoii ttlmnol-etfayj. soet&te, a#p» 262-264® 4te. 
Anal* Galod, fer i, 1?.0, fomad: M, 
16.8. 
SQ.aina e'ltaQ3EMe«>etlmaQl« fe #0 ml# df afesolate tth&nol 
in wMeib 0».29 g# C-O.OltS aole) ©f sadltiB had to«®ii a.li«elT®t 
was sidtt 2#0© i» Co,0127 laelt) of l-fflttJiyl-2-iiaplitli0l» fiit 
soliitiQa wftfi 0ool@a. iB left, fitad 1#2 nl. $f fj»e«l3ly filstllltd 
»ttli|rl vlnjrl Ifetton® w&t atdtd. Aft©r rmminlng «t 5® f©r 
2^ til® etimmXia solmtian wa« tiliitta wltli water, and 
®3:ti»a©t«d witii ethMT* Tm ©thep vm wasiieA 
otighly with water, dPiet over IgSQi}., aiit emperattd t© leaw 
t p 
ef 
S 
» 
o 
S3 
1 
I I-# 
® 
e 0 
ft 
r 
» 
«•> 
r 
*$ 
m 
If 
t 
« 
I  
© 
•-I 
I 
m 
m 
iM 
I 
V B 
5 
r 
M 
«t H* & 
m 
» c# 
© 
I 
•-» 
© 
» O 
» 
IS 
© !3 
H-
«!• 
Sr 
ef 
3 
g 
« 
e* 
f 
«# 
r 
n 
v£> 
fB S3 
» 
© 
s l-» 
9 
H 
m 
m 
ct-
a 
? 0 
1 
f 
I 
f P» 
© 
0 
m H l-» 
m 1 
© 
>* 
I 
a 
p 
© 
«+-
m 
§ 
H m 
*% 
1 #* 
3 
» 
i 
«*• 
©* 
m 
m 
m 
o 
K 
% 
© 
•# 
© 
e 
et 
r 
«• 
r 
HI 
s* 
»># 
»* H 
^ Jg N» @ 
s g 
Cf I* 
I 
g 
«• 
» 
© }-4 
m 
c* 
•H"' @ 
I 
1 
& 
•S 
P» 
o 
et 
r 
** 
» 
& 
©• 
«• 
i" 
m 
«# 
H ef-
© 
€• 
I 
I  
i p» 
&r 
S9 
e 
s 
§ 
I  
N 
«3 
O 
P 
o 
3 
N 
IS 
© 
r t 
o ,i IS e 
• • 
o-
m 
» « 
S3 St ® 
*i & 
^ r I* ef-W 1^ 
® © 
t-fc 
«#• 
p © 
1 
I 
I  
? & 
® • 
a a 
I p 
«# 
9 
t ® 2 
n g 
et S » 
•< 4# 
^ i 
^ *t 
m * 
I  I  |j-
f r 
p 
a 
® 
^ ** 
I s 
s ® 
? s 
I I  f 3 
#* 
« 
3 
• 
© H 
H 
2-
ei 
g 
M 
& 
«# 
•* 
I-* 
I i(# 
l>«i 
•# 
» 
Ml 
i 
s 
o 
13 
m 
Si 
«• 
o 0 
Q 
n 
-r 
•-
o 
m 
© 
I S" 
P4 
» 
i 
1-
«t 
r i-« 
*s >* p. 
ea 
I  
« 
«• 
f 
I J 
£S 13* SS 
I  E 
IS 
® fS 
# © 
et- !S 
r © 
•S H 
• %o 
p « 
g • 
® o p.. 
f 
© 
«t Sr 
3 
«• 
*i 
fb 
& 
m 
«#• 
i 
A 
»% 
o 
3 %© m -«a 
o 
¥ H 
** 
^ t: 
sr 
f  I  
m 
f-» 
& 
m. 
9 
•f* 
© I 
M O 
$ *-• $ 
a 0. 
»* 
I 
€* 
** o is 
© 
•H 
ct 
# 
r 
•s  4 
® 
§ 
f  
1  
ef 
@ 
13 
{y 
ef 
3 i-» 
§ 
ft 
«• 
r  
I  
ef 
i* 
•»ii 
s  s» 
9 m 
*i 
» P 
» 
•I* 
i 
H 
I 
m 
n m 
% 
I  f  
€* • 
® |» 
^ I 
® ^ 
r  I
r -
•s 
a* 
»# 
f 
o 13 
<a 
I 
m 
n I* 
o I* © 
s 
» 
m 
»« 
•is 
m 
rt-
3  
» 
i 
» 
ef-
•« 
13 
«t 
•i O 
l-i 
m 
§ 
« 
«• 
sr 
» 
»is 
I# 3 
$ 
s 
a 
» 
m 
m 
0 
» 
rt-
» p. 
1 
*4 m 
e* 
% 
m 
« H 
•fj 
I 
P» 
# 
a 
•* 
t  
:3' 
t m m 1* 
t  ® 
S 
cS-
I  # S 
f  
»s 
*% pj 
s H. 
H O 
Ill 
1-33 f. C23^) @f %m biejclie aikel©af xeTIIIl, m.p,  a.Ot« 
103**# fwrtliti' «luti©ii ef tM© eoluiin with ia®r««si»g amount,® 
®f t t l»p ga¥« daly oi ly  a&ter i&l# fM® vm tMkm up Im 
pstr©l®tt» Cf Jl) ant eteoi»togi»spiiei. ©a m sllleic 
a©lt-e#lit# e®l«®ii, ilmtiem with fttroltu® «tls.ej?-«tte@i» 
i Z t l )  gftTt', mtter weityttalliE&ti#® twom pHttFQleum etli«p, 
60 ag. of tli0 i«®»eri© bi©y©li© diketon# XOflllB aeltiiig 
«t IO7-IOS®# % i»t©ia*©»atogi»apMag thm i*t«ia««s m aaotiitr 
flillei© e®li«ii an sadtitiea Q-*1J §• Ctetal of 
3 *3^) Qt the Meyeli0 ditotea® xefllll »»ltiag at 10?»l§a® 
w«e 
•a«felia®a«BulfoB.ie aeiA* to 5*5 C9,»026 aole) of 
£-t#lmt»tiiilfO'iii® a@i« fcfAimt# in 80 ml. &f glaelal aeetle 
aeia was ftMM 5#^ f» C0»031i a®l«) ®f l-MStfefX-a-iiapMh©! 
aa<S f, C0»10 a©l«) 0f setliyl iriajrl kftoat# ffe.t rmettm 
mm tt©pp«r«t, iwlrlta •?iir#i»eii8l|', and allewtd to staM at 
mm tmp§mtvLm foi* 11 flit i»«itetioB mlMtum wat 
tli«ii p0«r®t iato 5^0 al. ©f pa3?ti&lly ii«^ti*iill2«€ 
wltli 1©^ §0iia» iiydwxli#, sua #x%jpa,@t«t with ©lae^oferm. 
After fetlag wailiet •with notlw ibie&rlMsiimtt «ol«.tl©ii ««€ 
wfttfir, «itd dpl#i. dgSO^), tilt etoloroferra Kolmtloa was 
©Tftpeyattd t# 1«®.t« a oil, tli® ©il wm ©xtpaottd witli 
J»t ftfreltM C8 x 100 al.), «at the eotltd 9xtmc% 
©liTOMtogi^fefliiid ©01 ft iilieie a,@lA-Ctlit® mlvmn^ Ilmtl^B 
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witli p«tTOi«aa ttli«p*«tlie2r gme 2,36 g. ©f 
««ltine at Fai»tii«F «latlott 
wltfe pBtr&lmm Cf si) gaT® it ytlluw ©il wliltli 
aft«t» fetlftf tat«ii nf ia pttroltim fiim» 
I#.21 f# Cl8«3^) ®f 
(XOflll w&« ®fe1?«iii©i «.« lmi*d ftllew ela.ittM stltimg at 
froa ptlpoi««» ga-rs p«l« 
ftllow se«d®« «t f7-98®. 
AiHil.# Oal.M. 85#681 I, 6»f2# Fomdi 
e, s,5..67l 1, i»5s. 
latmYldlg-fe iggistgmi* ^ th2 s/( {l li,800) ant 
3^ mju ia l^,f§th 
fl» Zt^^&kuitmwMnylby&F&zQmf purple ©rystal# 
m% 213-215^ €#©,, wftg fmm •tli&a©l-®t%l 
&e0tat«« 
laAfl,. Cftled, far Ggj%Q%%; e, e^.ilj I, 1. 
1^.35. e, 6^.30j I* 5.0i* », 1^*7# 
e@atlame4 tlittioa ®f tJi® ©©l«aii wltfe pttmlem etimr-
%thw |2il) fftf# ®,lf gt, of ti» M#f®lie 4lk«t®ins ISTOll, 
»«P', fli« i»©»*©i^it«llS,at- fi»aeti©a8 w«r# pteonMntd 
In f#trol«M« •tiiii* ftiii. again ehrea&fograpfc^i oa slllcio »©i<l-
Ctlltf, ftei eolnan was tliit«d witii 'petroltw %%imT mmtmiU" 
lag -©f etimf, aad wltii iafra-
ptd ape©tr« ©f tlie ffJtotisaf IMle&ted aa lae©»plei^f 
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#efarstl©ii of tfet pfceasattei*©!!® X0TII fx*©* tii« two Isoiierl© 
Mojtli© XCfttU aat xe?IIIB, fk® f»eti©as wsrt 
i?«e©»Ma#d la peti*©l®w ttjhiei^btn.«eiit (Isl), aad ©Ixrott&to-
gpapfetS m altiffllaa. Ilutida with btaztne gaft & major 
fr&ctim BhQwn fey §pmtmm t© ©oatala tlm pimnm-
tfei»©a« xef'II and ftee teiei-ell© fii&ttone X^flllA, Seerystal-
limtlon fi»®a p^tyoltwa g&T« m sMltional 0A$ f, 
i7»3^) 4m-.a#tfefl-^,4a-dll5|'ii*®-2C3H)-i>iieiiaatJw©a«, a.p. 
fwm tMt filt-rat® wm ©Ibt&laed lO ag. of tlie 
Mejrelle 41k«toa« xmiUA, a.,.p. 98-lQ®®. liiatlon ©f th® 
mXmm with (hi) fair®, afttir rseryitalliia-
tlon fi«$» p@trolea« itn ntdltlonal 0.13 f» tte« 
Meyelie diktteiie XCTIIII, a.p. 105-10#. 
Etfei^Qi^BSl. WJiea a#tfeyl Tiayl k«t0ii« ant l-.®®tliyl-2« 
napMii&l ir«3*e rt&ctesi ttM®r eanditleni ifieatleal to tto,e 
tolU'tiitsttlfoaie aeia-anstie acta ran ®xe@pt tfast eeBmerelal 
mhmXut* «t^a®l f&twsted 4r.y ^dr©elil©i»le aetd gftt 
wm ttftfi as eolwent aiid eatalygt, and B9*^^ r^mr&ry of 1-
ffl®tjhiyl«2-n&piitl3©l mS. & &*$0 yield ©f 
2<3hl-pfe«aantlii«0ftft wa® realised# 
Ilk 
Sadi«B ®thQgia.e tamilitogfetloa 6t the l»aatliyl«g>6.» 
8~&egtyiM.e¥ci6 rE»2.2l0et&ii'»2*Qag» (iCflXXA mud XOflllB) 
f# to »!..» ©f «ttefta@l ©oatalaliif 0,0OE2 wslt 
of wm» «ad»i 500 »g# {§,©022 ©f tl» 
"bieyeii# ilk«t©a# XCfllH* Mt«i? 10 at i»©©« teapera-
tmi*#* tlM piOL,® i-tllew aixtscre waa po»e4 lat© 10§ ml, of 
wat#!* aM atst3?&ll2«€ wltfe aetti® &eid« fiit elilo2f»®f©f« 
'©f til® «4|tteoi3® eeltttloa wai witfihtt wltli w&ttr, dPled 
oir«F Mt8%, ftsfi ©vapof&tti to leaT® a «l«ar #11» A petro-
l®ia 9%h9T MQlmtim ©f tl» ©il was ete?oaat©gi?ap.i»d m a 
*@ia mlmm^ Iliition of tb« ©olwn with, 
petmXmm «tfe«p»#th«r ikiX) s&r§ If5 ®g. ®f tiie toleyelt# 
ttkitw# Xgfllll, »,p. 103-10#®, f©ll0W«€ %y 29^ ag. of lh« 
lllk#t©»t WftllM, m*p; 107-101®# 
llitR 5®® »§• @f the Meyolie aik«t0iit XOflJIB wai 
t3r««t©i iii m a*»aef ®i»il» to tiat 185 «g* ©f 
x0fiila, ffl.p, 103-10*®, aat m s«» ®f l®0«®fl© xctih», 
«siting «% 1O7-»10S® WM iiol&ttA, 
Mtitiea el* .#*-elil0?o*'.1«'toiit®a*^-©He to l^a8tiiyl~2«>HapMI»l 
A Tar 1® If &f e©l'¥#at# ant eataljsts was ttstd* 
getfef im ia. f© a eooltd s^lmtien 
of 75 b1» sf j-bmfaael is wMeli 1*5Q i* C0*038^ b©1#| of 
lis 
lit.€ dlsttlfed wa® aftdti. S»Q'9 g. C©*0316 
©f l-mttbfl-g-aapMtol aad 3#59 i* (©•035^ «ol«) of 
^-••©fel®2?©-3**fetittii-»t«.#B®« A r«a e@l9mti0n ©a &€di-
tl©Bi ©f tilt Mtttiioa®# &t%»r 8 hetirt at ?#©* 
tli« «®l.Blii©s wm$ powtt imt© 3O0 *tl# #f wat«r, jatiati»®llz«i. 
with «elS,, ftud «Et3?«©t@t with elil.©i*6f©rii. fist m*-
gmaie txtrntt v«« waiteei with «©4ltt® l3ie«?b©ii®t« mXutim 
mi. w&tei*, d:ri©4 mmr lgS§4, mA m&pQm%§& ttat«r 
priSisttr® to fiw a fiafk ©il« lx:ti>aetion tf thi ©11 witte bot 
ptlroltim €tii®i» i$ ar 80 si.) left & sa»ll «a#aRt ©f a 
ffet eeeled pstr®l«?affi tthtp eolttti^a wm» eJiroMmto-
grmf&tt ©a a a^it 0ol«a» llatioo wltte 
pttroliq® ^cff 13) f&te 2*15 i» c^3^) l-methfl" 
2*ft«plitii0l, «*p« 3.10*111®, Qmtium^ «latl©B.. @f tte® eolwm 
with. ^ «tr©ltsffi Cl9sl) gai?"® §• C3^#S^) of 
^-ll-»asffe|-l«.2»b&plitfe®5iy)»3-'fet»t»ri*2-oa« c0iii), »tp, 68*70'®, 
i^Terftl ollir frsetlea® fr#® tto# eliro»t©p*fia w«rt taken up 
In pstrQtmm ttfeer pla«i«-i on e«litt-«llieie 
aei€ e©ltt«ia, Ilmtlea m§ &l»vt fi-ft an ftMltl©nsl O.lf g. 
13,8^} ®f l-ntfifl-g-iiaplitiiol aad 0,58 S* l8«ll^) &f tli# 
mspMhrnf Ismleasnt atltlag at @8-70®, B#eyy8t&lli3i»ti©ii ®f 
#«»{l-metlajl»f'^iiaphtl»x|'l-3*lj«t«n-2-011® fi»#a p®tr«l«ii» 
gaw leaf irJilte n®e&l«s aclting at 70-fl®. 
116 
liial* C&let* for S, I, @,g^. feuats 
e, 79»wj 1» 6.26. 
lltrftirloltt »m&t3pm* m&z, ^,4&0)i 
1^ am, 240 m/( (e 23,900). 
lethftndlie soaiai kyjgioxid#.. f© a ooeltt »i3:twr@ #f 
15 al* &t water, 5 ®1* ©f »®thaH®l «aft 1#0 g» ®f «©4ii» 
jfef'toexldt, WM a4i«4 1,Q g* of l-®@tteyl«2-!iaffeth©l aM 0#80 
al, of 4-»®Kl0]^©->-%«t«a»£*oa®, After 18 Muf® at r©©® 
ttofi i»«&§tl0a w&s werlcd up a« a«s$rl'b«d ateow 
f©y th# petaiel'ttffl J.-'biite.iilt# pwa. A f§$ mmmvj @t 1-
ffitttayl-a-naipiitliul atltlnf at 110-111® wa» ©•fet«lii»a» 
was m ©f «ay ©titoi* fpedmet# 
Sodittii l*meth!rl»2*aftBMIieaMe la ilQat&ng. i&dluffi 1-
»«tl^l-2-ii&piitli0xM« ws® i®»«p&red % tleaolviiig * te©TO 
aaomiit ©f «©dlw tefdrexM# la mtthsa^l aad aMlag an «twl« 
»©lsi» a»mt ©f l«»«tfeyl«2»*a&pb'lto®l t© tlx# »#tl»a®lle 
«olmti©ii, TJ» e©l«tloii wa» to &,Tynm» wilder 
F«im©tt prttftti*®, ftsa tilt waldu® 4rl#i. at 80® 1 nia* 
tmT 2 iiewt# 
f® 25 «1.» ef purified tl©xiia« eoatalning l»t0 g. 
10.00667' a©l©) 0f #oilitm l-Mtthjl-x-^-a&ph.tliexlt® w»i aMt€ 
Q.S5 i» (O<,O081 »©le) ©f 4-elAoro-3-feut©a-»2-eiie» A wit 
@©l©i»«,ti©ii «»t el©iillia#ss feratt In %h» soltttlen.. After 
10 hmm at rmm twmpermtur^ tfei wattloa 
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tet® 200 al, ©f ii®ati»e.llg»d with aeetic aoid, 
aai t^traetfd witti, eMoi*©f©». Afttr te«ii*g wmim& with 
iddiwm telisaflBoaittt f#3.*iti©ii imS watfic, tfe® efelerofom tx-
trset was ©lapifitd witb and tf&|joPfttti to l#ftire aa 
©ily reeidtt#, A ©tfeei* solution of th« F8gld»» 
was eto©BatogipapIi«A ©e a fiiliei© a©it-e#llt« ©©luma, llw-
ti©a ©f tii« with ptti*ol«ua @th©r-«tfe#r Cl9si) 
A fe-©©Tep|^ ©f ©#3.7 i» Cl.6.1^) @f l*atthy3,*i**at,flitfe@l., 
fttythip slatidii witii «ti»i»-«t&®r C9sl) ga^t 0.8^ 
g. C55»i^) the nmphtMmf MtiE©at OIII atltii® at 60«?O®» 
A m&ll s»©tiat ©f fflattriftl elattt fey ptlFoltoii #tl»y-®tlit3p 
CSil) ii«ltlttg At 205-208® 4@e. was not -itaAiei furtiitr. 
SQAiiia l*tt@ttiirl««^2-napktlia3;id» in aettonityile. f© ® 
«ti»«d aixttire ®f 30 »1» ©f aettsritfil# aaa 1,20 g« 
»ol®) ®f ®©4iwa l-is«tfe;r2.-2-.aaphtl30x:ia# at ^0® wae 
«M«d 0»85 g* {d«0081 aol«} of ^l'-ehl0i»o-3-'b»ttii-'2»o.n®» 
l@ating w&i Ai®$oatiaued t&r 1 hoiaf, and tlit jgalatioa thea 
if®»tA t© f®r 10 Mlnwtei. Ift®? m ftddStieiial 9 teotars 
at ro0» t@iip@i*&t«F© tb# ]p#a®tl©ii »ixtuj»® w®.# teaadled la the 
B'mm m&nmw at %im mrrmpmMng dioscane rma (iife©Tt) to 
giv® 0*16 f, of l-«etliyl-2-iii!.pb.tii®l «at ©•SS g# 
&f the mphttmxy "bttttnoa# 6111, a.p. 68-70®. A 
tr&Q9 ®f ttftttrlal-, ®.p* 205-208®, i«©lat«4 frm tto® 
f«tp©l«tt« «tlitp-®tlitr C5sl) ©Iwate and iitntie&l Cbj 
il8 
mim& melting polot aat Infrartd ©eapai«li©n) with Blmll&r 
aatti'lal froa th« €l©xaa« mie was net 
f@ a aixtttre of 1.5^ g» of l-a©tl^l«2-
ISO al, df %tbBT and 1,1 g, ©f 4-ehloi*o-3»tout®ii-. 
2»©m« w&i ©•86 ml. ®f ^7^ terea triflmeridt-ttlaei'&t## 
the wat p#ii»d Ist® 1©§ aX» ®f water &ft®p .itaRaiisg 
m% TQ&m tm ?$ wiatittfi. After aaklng ttm a<|««-
©M i0l«tl®s 1*«le with 10^ ®0Alttffl hy&3?Q%i&.% eelmtioa, and 
attttyaXitatlsa with aeeti© asiti tfet etMr lay®i» w»i sepamttd, 
and the &«|w.f©«i Imyer «xtmettd witM eiil©i»©fom* fb® etbii*-
eteX®refers witfe water, ifiet mer MgB&fy, 
mnA tTftpwaltd t© gim & Amrk ©il. flit ©11 wa# 
witti. fe©t pttyoltsa ether, mmA thie e©ol«t extract w&® pla©«d 
©a m €«lit«-iili0le meld eolwn* lltttien with p®tr©lta« 
Clfsi) f&v« l,ii3 g, of l«ii©tliyl-2-aftpktb©l. 0@ii« 
%lfim®t isliitl©® of th® eolawi with. |!tt?6X«tta ©ttiir eeatitiRiag 
loei*@a«ittg Moimtfl ©f ttlitr gme m aattFial. Ilutioa witM 
»tb»v^ gav© a «mall (W mg,) @f ttftterial aelting# after 
reerfilftlXiEiitiOB fmu p&tr&leum tthtr, at X5B-16§®« flii 
iiift»iW«4 »peot«ji Cin ^C1||) @f this aatepiaX ®l»w«A abiorp-
tioa MM® at 133^$ X420 1680 m*"^* fli«rs was mo, 
iatioatiea @f alai@rpti®ia in tlie 3tO0-%000 ea«*^ rtgion* 
fMe wm mt »t«di#d 
llf 
A mlxtwt @f 590 .«g. &f 25 »!• 
©t stfeer, 2.0 »1.. ©f #»eJ3l©PO-3-tottt«ii-2»«>'iie &n& 5 
TmmWL *a« allewtd t© itaat 
rmm. f©r f tour®, mad tton r®fliix«€ m tto® 
st«aa l»t& 1 liow* fh« 3Pta©tl©ii nlxtwt w«® wasiitt aai. 
a« t«ficiPi'fe«d mt m p«tyelew «tl«r eolm-
tiem ®f th® etooaatefFapiita m iiil©ie aeid-eelit®. 
fik# flFit eomtaiaed 2$^ »f» ®f l-aetfayl-g-tiaplitjhsl, 
fnptiwr -fraetleiie eojatalatd. ,aat#fl.&l atXtlitg at X5®-1@©® 
tliat wm iS«ati®al by lnfr«p«t @®apaylt@a witb tim ppodnet 
pr#irld«tly, aafi a t»©« ©f a ytllew ©il whieii 
®h©*®d m faiak at liiO m*"'^ la tJb® liifi»aF«a, Tli# iafrarti 
®I>t.0%ip«» wfti a@t idtatldal with tlat ©f tot oily 4i^®etfeyl« 
2|#aE).-pii#Bftiitlir©ae. fbls ©11 w»« adt iav#stlgat«t 
tl&ci&l ftettic a.eid &a.d i^*teltteHe8iilf aaie aelA* tlaelal 
ftosllo &ei€ ant j-t6lii®Rt#alf®ii4e aelS ijyfipate mm Mitd «,§ 
t©lir«at Ant eatalyit, ?«iptetlT«ly, wdtr ceailtioaa Idtutl-
eal t© tJte «tJh«r-aPj I'sat, ?fee prod^oti ofetained eorpt»p@iidea 
to tlaiie tTQM ttoi ftliSf'-BFj rtaetioat, aM wem mt 
furtiiti". 
X20 
C X^Matkrl*2-»n&iolit ~ ftaea« ( 61?) 
A mlxtmm of 25 »1. of «tfeyl 150' ag. ®f 5^ 
l>allftdiiia-©n-elmr®©«l aad 5^® a®* of 
w»'S feydf©f«ii&t«d at ©at ftt:»©8pli«i*t aafi f©#® 
ttaftrater®. fli« iiyayegeii mhe&vptlm w&i ii«aiiir«a "veliMtt-
rieAlli-. IfitNagta n'bsorftl©!! 0«ai#t after 3 h©i»»» wttli mm 
e#£»ytep©atlj]tg to 1 »oJ.« ©f solutloa 
was and ©mpofattd t® girt a pal® f%lXm ®tl» 1«-
ery®tftlli»tion tmm p®tF©l«u» gAv« wMt® ©3*y«tal« 
aeltliQf at A pttrolwa tti»r tolutloa ©f tti« eri^e-
t&l® wm» ®la?oii«t©fi*apfe#d oa 6«ll*tt-»iili<si© aeid eolwa, 
Iltttloa -with (19tX) fav« 20 mg» ®f 
«#pi. 13.0-111®, elwtloa witk 
peti*Gl@ua #tlifr-©ti»y CfJl)  gt-Tt 
2-fetitaa0at (61?) atlttag at 5®-51®» aoalytle*! smupl®, 
after %w© rteryftallisatlosB pstrol@a® wtlted 
at 53..5t®. 
AmX.. Cftlet. foi* %5%0%? TS.fti I, ?.©?• 
fomdj e, 78.90j 1, 7»'0?. 
iatrayl0let spaetyna.. max, ^3® @9,000), 
282 (C 5,200h 322 (a l,fO0) ant 335 %" 1,?O0). 
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goaitta toragqxiat 
fe a ffltxtttrt ©f 5 «3.« •ef' water, 5® »!• attlma#! 
ftaA ^*75 §• sotiaa toytp©xiS« wm &td«t 5®^ ®g# tfe# 
aRphttiexy Mtaaes# eif. flie selmtlos vms ytflttxtt in aa 
pf aitr®gen fof 2 Jtemrs, tfe«a eo®l.t€» «iA fouFta 
lat© 2§0 «1, @f wsttp, fli# &fw©oas SQltitioa wm$ atutfrnlizti 
witfe Mftle a©it, aai «xt3?aotet with @lilor#foi*»« fim '©y-
gmaie was w&etad with eo^lwa M®ai*b©a&t® «©lation 
ana with wftttr. A hmmm «©latins of tlit ®®lii yteidtt® 
©"fetaiaet m «v&p©i*&tieii ®f tli« efeX@p©f@M wns flltsred 
a (2 * ? 0®«,5 alwliia eolwm* a tetitl ©f 
g, C98^) ©f l^MthyX^a-aaplitliol s«ltlttg at 
w&f ofetaia®d, 
pqt&sei^b a*''bmto:eiia® 
la &u mtmspMye ®f aitpoftn, 1 »1» of t.-fetttaa©l ia 
whl«ii 0,0086 g« ®f potifc®«iMi imd fee«n diseolTed vme 
t© 500 «§• O'^ amptethoxif tont&aon# 61? di«@0lv«d in 10 
al, df ftee geltttlsft p«l« j?©ll#w oa 
&tditi«JH of the ba«e» ffe« mixture wm allewtfi t© itawft 
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«tt roea for 15 with 0©e«.il®a»l 
fht mixtvtm urm po-wret la to irmter 110© al»}, atrntfalittS 
with aestl'© a#14, »»€ with ©.Kl©rtfof«. 
fetlag if&ejb»a wltfe sotima Mearfesflat# selatioa Md wat®?, 
m& dri®A C%S®^), tb.« ©fel©if©f©pa Mliitlea wm 
td !#»•?« a ©leaf* ©11#. ftels ©llr ir«.« txtfaeted 'Witb 
pttfoltua tthtr, It&Tiiif ft 8»&11 anoupt Qf * fttWRj' 
ffelfi i»#slfitte wm mmyetmlllmA fpm 90 sti®.a©l, aiiA 
fisldtd 10 ©f white eyyitftl« stltltig at 
aixtuF# pjlat ©f t:M« naterlai aafi tli@ trleyslie 
iteant Xi'jCI (rnmp* wm fl5» p«trol«ttffi 
9tl»r mtw&'&t W&6 &iwm&t(^ gmpimd m m tllleie 
oilman* fli# petrolaa* athwr^^ths^ 119Jl) tlm&tt §&m 16® 
«g. ®f l-iietliyl«-2-a«.|stetJEiol, a.f. ll©-ill^, €S«iiiitiii«e4 ®li»» 
tiea with iftl) ga.r$ 85 ag. &t tie 
Jfoleyell® filtetoae XQflXtAt o.P* 10t-103®» Wrm tl» ptfpo-
ittm i^il) flmatft mme 135 »g* ®f tlit ifiontrl# 
t)!©!®!!® dlk«t0tte Mlttm, m,p^ 196-10?®* 
Mdltiea Qf VMtya-^g^ene tm l«'a®thyl»2«^n&istitfeel 
t® 60 Ml, ©f J-Mtaaol In 9.. 13 g,. <0.0033 
of potftsiltitt toai fe«»o €l®»©l¥«€ wsi »#t®a 5«99 i» C0*O|16 
aol®) Qf l-aeti^l-a-ii&plitla©!. flie golutlon vai ©©©led't® 
123 
15®, «ytt4 .2.^0 g* Co.035^ »@1®) ©f 3-'biatya-2-011® was aM«€ 
ia a» a'ta©«pk«r® nitrogm, fbs slxtur® was iai©w«a>® 
itaai |®ee«ilonftl ilsaklagl at reow for 2fr feotn*#* 
Water {25® »1«) was thtii atded t© tfa# ]pta®tion slxtur©, ant 
th« sfwtoiifi «0liitl0» was atwtfftligM with mmtle • fii® 
®iil®r0fQi*® mtrmt &t tM mixture w&i wmltmA with .tofiln® 
feieftrfe©iiate telatloa «nt wmter» aad ifi«a ©ttr igso^# 
lT«.p©F&ti0ii of til# eM.Q»f©pi! ioltitloa Isft & tftFk, twry 
r@8idw®. lirtyaetion of tli# with. @th«r (;5 3E 
SO »1«) left a ftarlc .sollt flit pttroletm ether 
geltttltn wm ©li2«©®&t$g»pfe#a. 0a «. 0tlit«-.stll«5l0 neld 
eoittWi# ffat pttTOitM® ethtr-etliti? (97 j3) elu&te e©atain®t 
1,27 g, @f l«a@tl^l-2-Bapiitii©l, a.p. 110*111®* 
Fro» tfae p«ti»ol«mii «thtp-tthfr Cl9il) «liiat« ®«.»e 1.8© g« 
ot 4-Cl-iittjhyl-^ii6pMla©xy)-3-bttt®ii~2-®ii«, »»ii. 
gS-7®®«» til® p«tr©lttiffi C^^Jl) ®lmt« gaw «. 
y@ll©ir oil, ftsd ttie til tlmt® gaw l.s? g, of 4&*®®tl|fl-
lta-%iP©3cj--^ &,10»»tihj(lro-f(lH)-plita»ntia*oii« CCI?II) i#ltlaf 
at I3l*l33®* ftf©pygt&lll»tioii ®f tMe fflat#ri«l fpoa; 
pttwlemji ftlitF^'btngeae g«Tt -white eryttali Mltlng at; 
13 2-13^®.. 
Aa&l> C&let» for %5%#Q2S C» 7f.S2j I, : 
fotoi-! ci, 79*991 s, 6,2s» 
12# 
cflfiire 2) 2t2 «/( 
i£  2a,§00) aad 2S^ «/< (e f,50G)^ 
fli« pwple 2,^i-aiRltP0fii«tiylhyi3P'&a®n-e wa® rsepyttal..-
llwi from etfeanol-^tlifl »,p« 202-203® &«e. 
Anal, dalca, f©r %!%§%%** 6^.9^1 I, ^.16| 
i. fowiti C, 6^.931 I, ^,131 1, 1^#7» 
flif iark msMm i»e»&tiiing after petirolem® ®tfe«r «ac~ 
traetloR was takta wp In tttoaa©! sad paatea tlwoigli a ®lB©rt 
(2x7 e«#) etoapeoml-Ctlltt ©oliaii, Hatioa witli etMn©l» 
©thyl .acetate gaf® aa «,i.iltioiial 0,23. g. Ctetal of 
of th« Mydrexf phmmntimQm €fll aeltiag at 131-133®* 
fli® yeliew ©11 fi»o» the eiii»oaat©gf»a» wi taktu la 
pttrolem® tth®ivb#iig«E« ant plaetd ©a MB alwina e-olian,;* 
SltttiOB witfe b«ii2«ftt faf® 300 »g, Qf & pal# ytllow oil cen-
to %-attiiyl*2C^«i.K)-ph®iia)atla»o.ii«» ffeli ©11 was 
agsiii ebr©««it©g.i*ftffe»t on aat tlwtei. wlttei b#ns«ii#. 
It wo^ld 0i»y»t«uLlia« m itanAlng oversight at -10®, hut ©n 
wRMlag t© 5® woia.a mmrt to &B ell, ftaat it say toav#' 
®0at&ala&t®d with soae ©ttei» labitafte# was iiidle&tsd by tfa« 
fd.r»atioa of & ®m11 aiidiiBt ©f ©i^Mife eryit&ls «l©iig wltb. 
%m «xpt@t«a pwple 2,^dl»ltr®p'ii®nyltoytor«ii«» 
*»«h.yaj»&ti©a t©©k pl&m oa 60ld-©ataly»@d d«Flv®,tlv« 
foctimtloa. 
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fkB toriflit erystallinftd 
m-B pl»t««,fi»QB meetete, »#p» aO^«2§5® ^®o* 
g&let. f©? 
i, i^,28» foiinai e, m^am 5.101 i,, 
.k&, 9. lo^tatyafararo-tc ihwrntegaaatlifare ilgllil i 
f0 25 «1» ©f beiixta# eentftliiiiig 100 sg. ©f 
is-eid iiydrate &r€ 100 ®g, ©f e«icl«« 
efeloFlt® w&i atSft 2©0 ag, ©f ttoe hfifoxf pli«aaiitlii*©a® 
0?I1I» fh9 iol«ti©B wi at 50® f©?* 30 alnrntts, |li$n 
all®ir«t t«i #ool Wit itaat »t y©®® witfe ©een-
iioaal iwirliag ftp m Miltiusal ffeit ^«iie«ii« s©1m-
ti@a ¥&e watiitd with toilMi teieai»tooiii.tt «©ltttloa and. wlffefe 
ani SrleA C*gS0||,). to «¥ap63i?ati@a ef tk® lN^a««ai a 
i®lia p««lStt« was ©btalaet# A fttfelean ©tbs'i'-feeiigeii® flsl) 
seltttloa #f %h» tolii ira« fllt#f»®<l tfafo l^i & 12 ari i 
ea*) aliisina e©liaB te fife 1?0 ag. ©f white ©yjstals mtltlag 
at 88*9§®« tw® pterjitalli^atlefti fitm f«tF0l«ia gairt 
wlilt® pi?isi», «,p» 8f»90®. 
Anal, e&lM, f@i* %5%0Os C, 8^.S6j 1* 7.iO, fomiiai 
g, 84,5ii h, ?,42. 
» 
Sa»«a m tfee eeafuiiJia.. 
It? 
f&s i« eJ^wn ia Flg«r« t. 
fti« t,^dialti*©pfe#E3r3.hyarai@ae, telght 3»«t piatt# 
atltisg at 203-20^®, iii n^t Atpysfi the stltlBf p©lnt 
•Qt tfef p'tpswd from 
hj&wmy*-3»9,10,16m*toi«3c&liy4f©- 2i id^pbtaaat ixpom , 
lydyegjgft&tieni •4&«.aeti»l*%.4a^aiiiydgi>'>gclg)"ohea.>atta*qne 
M Mixtart ef kQ al, ®f f5|l «thaii©l., 2©© «g, of 5^1 
p»ll«4i«-0-ii»elmi»e©al &ad 8©0 «g. ©f tim pli«ttaatte*on@ XOTIl 
wat liy€i»0g«aftf«a at •mm» aat tS® wbil® h^Amgm abiorp-
tim »e Ejir&gm a'bterptloa eea»®d 
&f t mr  B  h&nm witM m mptAe mmmpm&iisg to tw© totiH® 
i 
b©nt«, fit ©atalfit wme f««©T«a %f flltr&li©n, aad tfei 
ttton#!!,© flltmt® empof&tsd. fte« ©ily i»««ldii« w«» tl«-
bo1t®4 itt ©tlisr »»€ eferoi»*to,g»|>to«i. ©a «lmmlaa, 
I 
IXutl#!! of tb« e#l»a with p«ti»ol®wii «t!iejvb«ii*e«« CJjI) 
gmm a ©leasp oil tli&t tld mt gollftlfy* e©ntiii««4 
©f %h* mlmn wltfe f>«ti»©l#tta ttfeer ioatfilalRg lnmm«lmg 
aaomt# @f !©«»«»« gmre & solid ^ fpactlo®. E«erygtallltatloa 
©f tiali boIM 'aattyial fm» petPol«tt» ethey fnire $0 «f4 of 
eryitalf atltliig at 104-10#®, WJi«ii tM® a&terial v&b aiwixed 
with 111® pMeaaattooat IXMtX (m»p» 107-10S®|- fro* 
12S 
eyoliiatloa of tfee dloMaTOSetteyl aeetonjl tttralin iLlIXfll, 
a atlliag ptlnt 1©6«10?® was ©fettpTtd, fht imfr&rei. 
®p«@tfa (GQlk) ©f tbt tPBM9 plitnmntlir©!!## pr«pai?#i by tiit 
Siffewnt sttliotfi mm Mwmtlml* 
fk% ®tl fsTOM tli« fifgt fFftetlene ®f the eta*©a&t©gj*&® 
vm tafctft up la p#tjrol@tia «tbfF, aai again ©l^roraatograi^licd 
©n rnlmim* fh® oil tlmtfA toy pttreleii® etfeer-^btnteB® iC2tl) 
MaA « ltifi*«3*«t «ptetptiii Cseiji) dlfftrtnf titea tjfe« tmitfl 
piitaaiitliBOBt IMXlXf aM wm e©o®li.«f»«i to fe# £|s-*a»@6thyl-
3,^,%,9»10*loft-fe®xali|'4ro-2cli)-pfe@a«nitlii*oai cxoct). 
iiatifia.2. esttld net oMalatt ©ryi-t&lllae at poe® t«iii»ti»ft-. 
tart, fbM ©11 wult ei»yiBt«,llize ©a itaafilng at -10® owp-
olgbt, feat milt«€ alatit liBfflttl&ttly whta i*®ii©T«a ffom itl» 
l»®fplgti»at©p» 
ffe« fitffilearfeaioat ©f tl» elt piienaatliron® erystalllzti 
trm atatomg ttkan©! at tpaAllag wMt# pl&t«l«t®, 195-
197® lli@n &<3®lx#4 witfa the tmaa pM@aaiithF©R« ttal-
©&i*bmg®at, a atltlag point @f 19f*201^ 4te,, pwllmlnary 
dark«iilag, w&g ©tesefwa., 
1.H&1* enlst. f©!* G, ?0,8l| I, 7,801 M, 
15.^ 9. FottMJ e, 70.8SI: 1, 7,90J 1, 15>. 
flae yellow altTO'plieay 1 hydgaidn# w«i i»©efyatallii«d 
from eqti®©ais ttMii©!, and stlttd at 1^8-150® dte. 
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&m&l. GelM, for ?2.18; 1, 6,63l », 
12,ej. femnii 71.?8| I, 6^73| i, 12.3, 
RgtmotlS'ii ef .4a., 9. lO^tttyafayteQ-'2l IHl^ptitiiftiitihyQiig 
immi 
oa til® eoiidltiotts need, Siffereat prod«et« 
or ©f pr#toet« w«i»t ©maintt, 
f&lla.ai«m->Qia.» eap^a. It mlxtum of 200 mg» ©f tfe® ptoa* 
leiH, 15 al* ©f 95^ aaS lOO ag. ©f $% 
p®ll«itli,«-©a-«teai»©©al ws feydr®ge»t#t at 7#0 urn. ani 25®, 
Itt an to-oti? ii.|j«0i«pti'Oa ei»Fi»®«]poadlag to ©a® double 
tooat l»€ s©e«Ff»#«, 'ima uptiAt ©ta8»t, fli© fitfeitadlie eGlti-
ti©ii wm fllt#rtd, mm wd a pttroleaa tth®?' 
©f tilt i^slSwi ©tl wm ®n aliffliEa.# 
A t®t&l ## ten fi»aeti0Sg we» «lat®d msiug pttreltnii ®tMr-
b«ciis«8e Rftd ClJll* ^ fli# iafi*ar«a speetfa of the fi»ae-
tieaa iudleattd tlit ei» yhiaawttooiie XCIV t© i» tl» m&ln 
froa«ot» with. sl>®at 10^ tymm fl» first two frae-
ti@iis wer« aad mmert^i. to the gtaiearfeasO'iie, wfei©ii, 
ftft«i* tVQ reopyttalllxAtloai fro® aqutoiag ttlmaol, »elt®t at 
195^19?® d#@» WMr %Tith tte oia itaiea^MEont fpoa 
tim r©Sttetl©B ©f tJi« pjte'aantteen® i.l®aoa« XifXI, timm was 
a© d«pi*t«tioa ©f ii«lti'fig -point# 
13© 
in liaMld jutmeiiila.. fo & solutisa lltMia 
ClOO ®f, I la liquid mwieala ClOO ml.) was aAt«d 2§0 ag# ©f 
til# pimmnthmm Idlll la 20 ®1. of dry ttfeer. After 30 
ffllniit®# 2»© f, #f awiiOitlnffi ehlopia# wae at<3,#t, ant tto® 
Wft® ftllowet t© tTapofst#, Th« f««idw® was taken 
mp la «iil9r©f#i*-w&tfP« After ttet aqtttttii extract 
wltii efelerefarM* th# ©©i®M»©d ©rfanle extr&et w«® watlitd 
with dilate iiydreefalerle &0l#,| i9dim» Mearibonat# eolation, 
as4 witii wattr. eM©r6f©ra was MmoTed toy tfapor&tion, 
aat %3i« «(jiM ft lid,u# wa® taktn mf la li@EE@ft«-ptti*©le«a 
ettetr C,3j2), #fapo«at®gi'&phtd ®a ala®ln«, llutloa ©f 
tiie e©l«ftR wltii til® iftat lolTtut gaT® 1^0 rag, of tpans-
by 1^ 3 f, 10 ,,10&->hexafeytoo-1( iD-phsaanttooiie 
cmxil}» m.p, lo^-lqi®. 
WwAmmimtim &f (§11 
M mlztm® tf 15 ml. of «tt»w©l, lOO ag» ®f 51^ pallailtsm-
aftt 160 »g* of tht ptesaantiipont CI wag lijirogenatsi. 
at «tiB#iplieFl0 prsisur© and ro©® teapts^atBT# wMl« hyarog®!! 
steiorptl^n wai aeagwed volmffittricallj. lIf<lrog®» afesorptlou 
eofptipiirailiig to 3 aolcs was eoaplete In 10 howrs, th# 
flolntloa wme filtered, aad tim et.fa«iol ©vapsrattd wdei? 
3P«tB®«d pFf®iW«* A pttrolem® «tfe®F «0lMti©« of tii® 
13i 
p#sid«e wag ©hfoaetogmpiied m alwiiia., lltttlea with. 
(3Jf) gafe lEO mg, of &n oil wfeste 
lafMFtd •peetrwffl wae Identieal wltli tii&t of eis»#&*aetterl» 
3,^,4&,9,l0,lOa-fai'X&liy€j»©-2|lI)-;pi»ii*iit,tor0n« CXCI?)» ftai 
of tiile oil aeltei at and did not 
4«pi»«ii %bM p©iat of aE ©utiifatle iptoliitis. fmrthMT 
elMtloB ®f tl» mXwm g&re «&ttrisl wh©#« iirifpai»9i sp«etFa 
Imaiested %b&t It wai a mixtttr® ©f tte eie m& trme 
pJ»ii«.iitiiroit«® Xei? &iwl ijxm# 
1 sqliitloa ooht&laiaf 15© »1» i»5® i# of 
3k)-pfeieii&at]bf9ae mat 3«5 
Hi, of «tl?yl#iie glye©! irat tietllled matll 120 «1. ©f |}®ns«n« 
reaaliitd# After aiding HO ag, ©f ^ t©l«®B«talfoal® aelt 
fefdr&t® «a«i att&®iilag a water trap, tlis aoltttioa ms rt-
flwxed m& itlw«a for 4 houri, fti« oo©l®i alxtttrt w&i 
wailiid wltk s©dltt» himrtt^mtfs solmtloa aad wsttr, aat th® 
layti' d»t«t ©Ttr MfS-%, Smpomtion of tJto "btntttt® 
f&T© 3H)»pii«n«n1;tereii® 
CGIX) ai it tMek ®11« lafrared tp®et2»ti» , 
Indieatft m k«t©Be was pp®««nt, fht lEttal wai In tli® 
next re&Qtim witbent ftti»tli«r pttFlfieatlon or eii»i*aoteFiiati®ii« 
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fM nilfsfioltt apmt-wum tbe cinat# k®tal 
a al MS mju Xe. 400K 
f© 50 ad, &f 9ttyl9m flyo©! ««iitalnliag t.Q g. ©f 
byMmxM9 wbb std«t l.§ g# ®f ttoe kstal GXX* ffet 
w«« 3,90®' Cfeftth tespei'&titi*®) ftv© to.o«i»s 
in 6R @f al.ti«oi«R. Mter «©liag, tii® alxtm*® 
wm p©mM int® 25® water, witli a.e«tie 
a eld, aad to rtaov® »a lasoltttel# rmiMm, fhe 
ip«ildm« was ir6«l»d wltli ^tilojfefom, ®nd tte aqutom aijttar# 
tr&« «xti*&0tea with eM.0jp@f©i»*. fii® ©rf&ale lay®i* wms m.sii©t 
witfe istlaa Mtaylieaat® i®l»tioa »a€ w&t@r, tri«i with %SOi^, 
aad «v«,p©Fmt#€, fli# ®btaiii«d ®s §mp&rmtlm ©f tJb» 
ei!Ll®.P6f®i*ii irai Slsfiolwi ia i® nl, #f 930 &tb&&Ql mnt&ining 
10 «!• ©f 3.0^ ®elt, aa€ rtfltix:#^ ©a the eteas fe&tfa 
f@y  1 t0m?0 ftm &mleA rmetim ©Ixtui*® wm pmx*ed into. 2$0 
®l. ®f w&ter, flit eiiloi»ef0i»» @f tM «ti»eo«« mlxtmre 
wm witslifA with aefilw fetenflsRat# golmti^a &ai wmt§r, «it 
4ri©€ ©•«!• IgSO^* fii« rttlAat ©M&latd #ii ©mperatioii ®f 
tilt '^l©»f©ra was takes tip isi l>«ai®a@-p®tp©l«wii «th«i* 
C3^2), «a€ ete0»at©§faf>^<l on ftltialii.a. flit sptctra 
©f tl» flFst frattioae {tlutet witti "^©aitot-petTOleuffi ttfa@p, 
iJtovet % mm«iA%r&hlm aaowat ©f wsiiiya,i*©i|'f«<a. 
ffcisst fFiiotloas w«^t ®o«feiB«4 la ^6 ml. of 950 «tima@l aat 
1® »!• 0f 100 mlturle meM, aaa p»flta»4 ob tfet etmm h&th 
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fof 1 temp, f tm  rmMm  tsolattt froa tiiii seeoad tojarelyiia 
vm di§@Qlm& in #© al» of i5«te©l®«i Clsl), 
ant ©offitoliiet wltfe. tli® mmlaing fr&etlom trm tkt mlvmlnm 
eolu»E Cfwthtr elmtafl. wltti fe«aE«n« aai 
fills sQliitloii w&s efaren&tegp&phti. m ilatioa ©f 
th» ©olttsa witli fet?o3.«w etUw-^hmz^m ilil) gmm %2S »g. 
&t ei.««>4«.«*ae%ly 1-3,^, Ita-11trahydr©-'2CII)-plieaftiittoQa* 
(exi), »»p« i*te3?|'gtaill£«.tl©iii fr®», p#troleaii 
gaTe whit# plate# »«ltl3ig &t  i8- S f®»  
An&l. ealed, f©r %5%tOJ G, 8^,8i| I, 7,iO, 
round! G, 8if,87, 8^.3iJ », @.91# 7*61. 
mtgftfiel#t estetgua* a aai;, c£ f,800)| 
^  wm. 23ii i e  3»00O). 
fuFtiiif #lmtl©a of tli« ©olma with btRf«nt g&m a 
Mall amemt ®f a«tej*i&l whoi# lEfrayed, iptotra® wm 
M®ntl0al witJfe tfeat ©f ^a-attl1®'l•^,#&,9»10-tttrall|•iI»o-
2C3i)«.p•ll«^l&Ilttooa® •Cxeiii), 
Rjeteetloa ef ^ 10&»tgtrali|-a3»o-*gC 11)-
piitiiaiitfafoae i @11) 
imillriiiiiMl l»w*iiipii»liMl|Wiii'<lnlii Iitiii iiMiilitWiilMiartiWwll^ Mliw^^  
A aixtiij*® eoiitmliilRg 55 ®§* o** plitiisiithFO-at QXX, 
15 »!• f5^ tthRiiol and 29 ag« of 5% pAll&Ai»»0ii-elmi»®©«.l 
TO® j^ai»egeii&t«d at ataoiphtrl© pmsMwe and rmm t«i^®i»Attii*«» 
3.3^  
Hydwjfta absorption» st«sm?«d f0la«®ti*leiillyt oea®®t la 
45 Mlnatti with m apta&e mrmBpm&lmg t© o»t toaM® •&©•»€. 
ffa® ®0latl©a was an& efapoi»at«d la a ®f 
EltfefSft, f,li® lafrawt ipeetrwm of tJf» i*«sltw« wa® 14#iitie«3L 
witJfe tMt ©f the eig pli@n.aiitbr©iii ItHf, A fe«na#a« mlutim 
©f tl» oily w« fllttrtt ttoeufM a ihort Cl«5 x 3 ®»») 
alwalaa eeltiiBii. fhe InfmmA sptutnia @f thB ell with 
benztnt w®« with tlmt of tli® eimd# ?ii# 
©11 was .©©a¥trt«t t© a wM®ii, itfter ©a« yt-
erystallis&tiijii f»» ®tlmn©l, ««lt©i at 191-193®^ tte* Ibtn 
atolxed wltli &n a«tli#atie upmimm @f the eig |jlii»iiaiitlii»0n« 
(ICI?) ieslesftesi^nt,• a atltlng point ®f 192-194® fits* wa« 
ofeiervta, fli« iafp&rei sp«0ti»ii» Cattlol wall) of th.® s®mi-
oai'feai&oiit w&g ia#ntieRl witJi tMt of ttoe mmXmw'hmme fmm 
ma 161?, 
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swkari 
fw© nm 8jiatl»«t« ©f toydi*©pli«niji%liretts k#t©a«g «?# 
fh# first i« fe&isA ©a ping fematloa toy iatra-
©f ©KLwli® Ion fp©» a ai©lil©i*oa«t.liyl 
fpomp |jy an &ijae«at sid® elmla* fii# aevel atdltloa 
©f aa mMAlurated k»toa« t© l-atthyl-t-aapMliel to glv® & 
ptenantteron# li mtlliEed ia tJte tetoad lattliofi. 
fhe it«i:*«©@h®ai»tf»j #f tii« iutupaeAiat® ©©mpdrairids ai 
Will Si tli&t %ti« hy«5iyeFfa®aa-a'fei»*©a©® is disTOisefl. 
Strtt©tiip»« ftf»« f@i» g«ir«3p®l eiae-ppodaets 
isolated trm %h% r%mtlm *i3Ettif»#B» 
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